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IDENTIFIERS- 
ABSTRACT  * 

These  teacher  and  student  materials  for  a 
postsecondary-level  course  in  pharmacy  comprise  one  of  a  number  of 
military-developed  curriculum  packages  selercted  for  adaptation  to 
vocational  instruction  land  curriculum  development  in  a  civilian 
setting.  The  purpose  stated  for  the  256-hour  course  is  to  train 
students  in  the  basic  technical  phases  of, pharmacy  and  the  minimum  ~ 
essential  knowledge  and  skills  necessary  f orv the  compounding  and 
dispensing  of  drugs,  the  economical  operation  of  a  pharmacy,  and  the 
proper  use  of  drugs,  chemicals,  and  biological  products.  The  course 
consists  of  three  blocks  of  instruction.  Block  I  contains  four 
lessons:  pharmaceutical  calculations  I  and  laboratory,  inorganic 
chemistry,  and  organic  chemistry.  The  five  lessons  in  Block  II  cover 
anatomy •„ and  physiology,  introduction  to  pharmacology,  toxicology, 
drug  abuse,  and  pharmaceutical  and  medicinal  agents.  Block  III 
provides  five  lessons:  phrfrmacfeutical  calculations1*  I  and  II, 
techniques  of  pharmaceutical  compounding,  pharmaceutical  dosage 
forms,  and  compounding  laboratbry.  Instructor  materials  include  a 
cbtffrse  chart,  lesson  plans,  a^nd  a  plan!  of  instruction  detailing 
instructional  txnits,  criterion  objectives,  lesson  duration,  and 
support  materials  needed.  Student  materials  are  eight  study  guides  or 
workbooks  with  exercises  and  problems,  three  programed  tests,  and 
seven  handouts.  Suggested  audiovisual  aids  are  not  provided.  (YLB) 
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MILITARY  CURRICULUM  MATERIALS 

The  mariitary-develODed  curriculum  materials  in  this  course 
package  wefe  selected  by*  the  National  Center  -for  Research  in. 
Vocational  Education  Military  Curriculum  Project  for-- dissem- 
SSn  to  the  six  "regional  Curriculum  Coordination  Centers  and 
other  instructional  materials  agencies.    The  purpose  f 
SSeminating  these  courses  was  to  -make  •  curriculum  materials 
developed  by  the  military  more  accessible  to  vocational 
educators  in  the  civilian  setting; 

The  course  materials  were  acquired,  evaluated  by  project 
staff  and  practitioners  in  the  field,  and  prepared  for 
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Srriculum  resource  materials  which  .can  oe  adapted  to  support 
vocational  instruction  and  curriculum  development.  - 
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The  National  Center 
Mission  Statement 


The  National  Center  for  Research  in 
Vocational  Education's  mission  is  to  increase 
the  ability  of  diverse  agencies,  institutions, 
and  organizations  to  solve  educational  prob- 
lems relating  to  individual  career  planning, 
preparation,  and  progression.  The  National 
Center  fulfills  its  mission  by: 

^     •  Generating  knowledge  through  research 

•  Developing  educational  programs  and 
products 

Evaluating  individual  program  need$ 

•  and  outcomes 

•  Installing  educational  programs  and  v 
products 

•  Operating  information  systems  and 
.services 

i 

•  Conducting  leadership  development  and 

•  training  programs  ' 
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Military  Curriculum  fyiaterials 
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Proyram  Information  Office 

The  National  Center  for  Research  in  Vocational 

Education  * 
The  Ohio  State  Diversity  ' 
1960  Kenny  Road,  Columbus,  Ohio  43210 
^Telephone:  614/486-3655  or  Toll  Free  800/ 
848  4815  within  the  continental  U.S. 
(except  Ohio) 
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Are  Available? 
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How  Can  These 
Materials  Be  Obtained? 
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nn  activity  to  increase  the  accesstbilityof 
Vmihtary  developed  curriculum  matqria-itflo 
vocational  and  technical  educators,  f 


This  project,  funded  by  the  U.S.  Office  of  6 
Education  ^includes  the  identification  and 
acquisition  of  curriculum-materials  in  print 
form  from  tho  Coast  Guard,  Air  Force, 
Army,  Marine  Corps  and  Navy. 

Access  to  military  curriculum  materials  is 
provided  tlwough  a  -Joint  Momorandunj  of 
Unduistanding"  between  the  U.S.  Offico  of 
Education  antl  the  Department , of  Defense. 


The  acquired  materials  are  Reviewed  by  staff 
and  subject  matter  specialists,  and  courses 
deemed  applicable  to  vocational  and  tech- 
nical education  are  selected  for  dissemination. 

The  National  Center  for  Research-  in 
Vocational  Education  Is  the  U.S.  Office  of 
Education's'  designated  *  representative  to 
acquire  the  materials  and  conduct  the  pioject 
activities. 

Project  Staff: 

Wesley  E.  Budke,  Ph  D.,  Diiector 
National  Center  Clearnujhouse  .  •  m 

Shirley  A.  Chase,  Ph.D.  *±  • 
Prdiect  Director 


One  hundred  twenty  courses  on  microfiche 
(thirteen  in  paper  form)  and  descriptions  of 
(Tach  have  been  provided  to  the  vocational 
Curriculum  Coordination  Centers  and  other 
instructional  materials  agencies  for  dissemi- 
♦  nation. 

Course  materials  include  programmed 
instruction,  curriculum  outlines/instructor 
guide's,  student  workbooks  apd  technical 
manuals. 

The  120  courses  represent  the  following 
sixteen  vocational  subject  areas: 
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Building  & 

Construction 

Trades 
Clerical  ■ 

Occupations 
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Dialling 
Electronics 
Engine  Mechanics 


Food  Service 
Health 
Heating  &  Air  w 

Conditioning 
Machine  Shop 
Management  & 
'Supervision  . 
Meteorology  &  4 

Navigation 
Photography 
Public  Service 


The  number  of  courses  ajid  the  subject  areas 
represented  will  expand  as  additional  mate- 
rials  with  application  to  vocational  and 
technical  education  arcidentified  and  selected 
tor  dissemination. 


Contact  the  Curriculum  Coordination  Center, 
in  your  region  for  information  on  obtaining 
materials  {e.g.,  availabilit^and  cost).  They 
will  respond  to  your  request  directly  or  refer- 
you  to  an  instructional'  materials  agency 
closer^o  you. 
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Course  Description  # 

This  course  trams  students  tn  the  basic  technical  phases  of  pharmacy  and  the  rmmmum  essential  knowledge  and  skills  necessary  for  thekompounding  and 
dispensing  of  drugs,  the  economical  operation  of  a  pharmacy,  and  the  proper  use  of  drugs,  chemicals,  and  tifblogicai  products.  The  course  consists  of  three 
blocks  covering  256  hours  of  instruction. 

Block  I    -       Fundamentals  of  Pharmacy  contains  four  lessons  involving  64  hours  of  instruction.  One  orientation  lesson  and  two  lessons  on  pharmacy 
administration  were  deleted  because  they  discussspecific  military  operations  and  clinical  procedures.  The  included  lesson  topics  and 
v  respective  hours  follow: 

}  . 

Pharmaceutical  Calculations  1(18  hours) 
Pharmaceutical  Calculations  I  Laboratory  {6  hours) 
Pharmaceutical  Inorganic  Chemistry  (18  hqurs)  ^ 
Pharmaceutical  Organic  Chemistry  (22  hours)  ^ 


Block  II    -       Pharmacology  contains  five  lessons  covering  86  hours  of  instruction.  One  lesson  on  the  dispensing  laboratory  was  deleted. 

Anatomy  and'Physiology  (18  hours)  '  *  y 

Introduction  to  Pharmacology  (2  hours)  ,  ] 
Toxicology  (2  hours)  "0        i  c 

Drug  Abuse  (4  hours)  y 
Pharmaceutical  and  Medicinal  Agents  (60  hours) 

Block  III  —      Pharmaceutical  Preparations  and  Manufacture  contains  five  lessons  coveringjOZ  hours  of  instruction. 
* 

Pharmaceutical  Calculations  II  (1 6  hours)  ^ 
Pharmaceutical  Calculations  II  Laboratory  (3  hours)  * 
Techniques  of  Pharmaceutical  Compounding  (8  hours) 
Pharmaceutical  Oosage  Forms  (34  hours) 
Compounding  Laboratory  (42  hours)  ^ 

This  course  contain  both  teacher  end  student  materials.  Printed  instructor  materials  inj/lude  a  course  chart,  lesson  plans  for  each  ^Jock  of  instruction,  and  a 
plan  of  instruction  deta.lmg  instructional  units,  criterion  objectives,  the  duration  of  the  lessons,  and  support  materials  needed.  Student  materials  provided 
include  four  study  guide/ workbooks,  one  programmed  text  and  two  handouts, for  Block  I,  one  study  guide/workbook,  two  programmedtaxts  and  three 
handouts  for  8l<5ck  It;  and  three^study  guide/work  books  Hrflft  wo  handouts  for  Blqck  III.  , 

All  text  materials  are  provided  for  this  course.  Au^diovtsuals  suggested  for  use  include  four  slide  sets,  eight  transparency  sets,  and  nine  films.  The 
audiovisual*  are  not  provided. 

)  * 
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BLOCK  I  -  Fundamentals  of -Pharmacy 

Welcome  and' Orientation  (2 'hrs);  Pharmaceutical 
Calculations  I  (18/6  hrs);  Pharmaceutical  Calculations 
I  Laboratory  (6  hrs-);  Pharmaceutical  Inorganic  Chemistry 
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tical Calculations  II  Laboratory  (3/2  hrs);  Techniques 
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DEPARTMENT  OF  THE  AIR  FORCE 

School  of  Health  Care  Sciences,  USAF 

SJieppard  Air  Force  Base,  Texas  76311 


PLAN  OF  INSTRUCTION  3APR90530 
(PDS  Code  ARC) 
18  July  1975 


if 


\ 


FOREWORD 


1.    PURPOSE.    This  plan  of  instruction  prescribes  the  qualitative  requirements  for 
"Course  Number  3ABR90530.,  Pharmacy  Specialist,  1n  terms  of  criterion  objectives 
presented  by  units/modules  of  Instruction,  and  shows  duration,  correlation  with 
the  training  standard,  support  materials,  and  instructional  abidance.    It  was 
developed  under  the  provisions  'of  ATCR  50-5,  Instruction  iWfctems  Development, 
52-7,  Plans  of  Instruction. 


ATCR 


and 


'  2.    COURSE  DESCRIPTION.    This  12  week  technical  training  course  trains  airmen  to  ■  . 
perform  duties  prescribed  in  AFM  39-1  for  Pharmacy  Specialist,  AFSC  90530.    It  *• 
includes  training  in'  the  basic  technical  phases  of  pharmacy  and  the  minimum  essential 
know, edge  and  skills  necessary  for  compounding  and  'dispensing  of'drugs,  the-eco- 
nomical  operation  of  an  Air  Force  Pharmacy,  the  proper  use  dKdfugs,  chemicals,  and 
biological  products  of  the  Federal  Catalog  of  Medical  Materiel..  .In  addition, 
related  training  consists  of  driver  education,  supplemental  military  training,* 
commander' s  calls/briefing,  end  of  course  appointments  and  a  predeparture  safety 
briefing. 

3.    EQUIPMENT  ALLOWANCE  AND  AUTHORIZATION.    Training  equipment  required  to  conduct 
this  course,  and  for  which  accountability  must  be  maintained,  Is  found  in  the 
Report  of  Medical  and  Non-Med1cal  In-Use  Equipment  and  1s  listed  under  custody 
account  number  285588.. 

*       NOTE:    Group  size  is  shown  1n  parentheses  after  equipment  listed  in  column. 

3  of  numbered  pages  of  this  POI.  ^ 

4..  MULTIPLE  INSTRUCTOR  REQUIREMENTS.    Units  of  Instruction  which  require  more 
than  one  instructor  per  Instructional  group  are  identified  in' the  multiple 
.instructor  annex  to  this  POI.  ' 

5.  REFERENCES.    This  plan  of  Instruction  1s  based  on  SPECIALTY  TRAINING  STANDARD 
905X0,  28  February  1975,  Change  1 ,  #  J^  1975  and  COURSE  CHART  18  July  1975. 

6.  POI  OVERLAP  DURING  PHASE-IN.    All  classes  enrolled  prior  to  31  July  1975  will 
continue  to  be  governed  by  POI  3ABR90530,  26' June  1974. 

FOR  THE  COMMANDER 


LORNE  A.  DAVIS 

Chief,  Training  Operations  Division 
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1  of      Is  nuhli ration  has  (have)  been  deleted  in 

materia]   "or  incision  in  ti.c  "3 rial  Ipolenientation  of  a 
System  co  Provide  "ilitarv  Currieulur.  Materials  for  L  se  in  Vocational 
ane  :e*nnicel  Mutation."    Deleted  mr.ceriaJ  involves  extensive  use  of 
nilitary -  forns,  procedures,  s^stfers,  £ic.     and  was  not  considered  appropriate 
for  ,;sfe  in  vocational  and  technical'  education.  ^  * 
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PLAN  OF  INSTRUCTION  (Continued) 


-  2.  ^Pharmaceutical  Calculations  I 

Solve  problems  pertaining  to  basic 
mathematical  operations,  metric  system, 
apothecary  system,  avoirdupois  system,  and 
ratio  and  proportion. 

Solve  problems  pertaining  to  conversion 
of  weights  and  measures,  and  calculation  of 
doses. 


\ 


»'i  An  Of        L  *'    1  '  M° 


mo  3^BR90530 


DURATION 
(HOURS) 


24 
(18/6) 


(10) 


SUPPORT  WATER!  A I  %  ANO  GUIDANCE 


Column  1  Reference 
2b 


3TS  Reference 
14a,  14b,  14c,  14d 
14a,  14b,  14c,  14d 


Instructional-  Materials  • 

SW  3WSR5B53B^rn  ^Phanwceutlcal  Calculation*  I 

HO  3ABR9053O-I-1  thru  12,  Pharmaceutical  Calculatlons-1 


-  Audio  Visual  Aids  •  ,  ' 

to)       FHp  Chart  Set/^armaceutlcal  Calculations  I 
'  Transparency  Sfet,  Pharmaceutical  Calculations  I 


Training  Methods  m  . 

Lecture/Discussion  (15  hrs) 

Demonstration, (3  hrs)  * 
Outside  Ass1gnmer>ts  f6  hrs) 

-*»  * 
I nstructlonal  Environment/Design  m  +  g  ' 

Classroom  (14  hrs)        —  •  ^  *\ 

Home  Study  (6  hrs)  *  , 

Group/Lock  Step  .  ,  - 

'  .   ,  { 

bSSsf^deSSe  Ba^lc  Mathematical  Operation,,  Metric  ,,. 
i^carySysi.  fcL  and  Proportion.   Co  "J-*  a  «fev 
Heal  Calculations  Laboratory  (as  Indicated  1n  Block  I,  Un^.Jf;  wijoweo ,. 
h!  SasIrSleSt  Test  1-1  and  Critique.   Discuss  .and  demonstrat^  cqnyersjon 
yf  JelghtfaSd  measure!   nd  calculation  of  doses.  ■  Copd "f^feer 
Calculations  laboratory  (as  Indicated  in  Block  l„Un1t  3)  *nd  a^1n1?ter 
Measurement  Test  1-2  and  Critique.  ...  ;   y/    /  ■  , 

*    '  '     " '  ' 

'  '  '   ,  /  '    ,  * 

'  ;    <  ,<•    '  </<'     y  . 
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PLAN  OF  INSTRUCTION  (Continued) 


UNI  IS  U*  »NS»RUCTlON  AND  CRITERION  OBJECTIVES 


3.  pharmaceutical  Calculations  I  Laboratory 

'  ^ 

^   G1-ven  instructor  assistance,  solve 
problems  1n  eachprea  1n  SW  3ABR90530-I-1, 
with  a  60  percent"  accuracy  in  B*s1c  Mathemati- 
cal Operations,  Metric  System,  Apothecary  Systen 
Avoirdupois  System,  and  Ratio  and  Proportion. 

#6.    Given  Instructor  assistance,  solve 
problems  1n  each  area  in  SW  3A8R90530-I-1 , - 
with  a  60  percent  accuracy  1n  conversion  of 
weights  and  measurements  and  calculajflons'of 
doses. 


4.  Measurement  Test  and  Test  Critique 

5.  ^Pharmaceutical  Inorganic  Chemistry 

Identify  the  basic  concepts,  principle^ 
and  definitions  of  pharmaceutical  Inorganic 
chemistry* 

Select  the  properties  of  pharmaceutical 
inorganic  chemical  elements  and  compounds. 

x^f.    Given  the  names  of  specific  inorganic 
elements,  correctly  write  and  balance  simple 
chemical  equations.  '  Instructor  assistances 
permitted. 

Ml.    Given  fthe  necessary'data ,  correctly^ 
calculate  the  mill iequi valent  concentration:*' 
of  electrolyte  solutions.  Instructor 
assistance  is  permitted.  , 


PL  AN  OF  1NSIR  jL  HON  NO 


"3ABR90530 
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-  (10) 

(6) 
/ 

(D* 
(l) 


SUPPORT  MATERIALS  AND  GUIDANCE 


Column  1  Reference 


la 
3b 


STS  Reference 
14a,  14b,  \4c,  14d 
14a,  14b,  14c,  14d 


*  Instructional  Materials 


SW  3A&R90536-M, 

Training  Methods 
Performance  (61  hrs) 

Instructional  Environment/Design- 
Laboratory  (6  hrs) 
Group/Lock  Step 

Instructional  Guidance 

This"  laboratory  will  be  conducted  over  subject  areas  as  Indicated  In 
&lock  I,  Unit  2. 


Column  1  Reference 

5b 

5c 
5d 


STS  Reference 

TSa7T5b,  l5c,  15d,  15e,  15f,  15g, 

15j,  15k  w  , 

15a.  15b,'l'5c,  15d,  15e,  15f,  jia, 

tsj!  m  ~~ 

15d 


15h,  151, 
15h,  151, 


Instructional  Materials    >  v 

WB  ^AbW0630-l-i ,  Fundamentals  of  Pharmacy 

HO  3ABR90530-I-13-,  Pharmaceutical  Inorganic  Chemistry 

Audio  Visual  Aids    *        '*  "  x 
Transparency  $jet>  Pharmaceutical  Inorganic. Chemistry 
Unnumbere4  Film,  Explaining  Matter:    Atoms  and.  Molecules 


i a  jul  m 
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PAC(  NO  3 
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UNITS  Of  iNMPtK  UOtl  .'HV  ~WTIRI0N  OBJfCTtVCS 


4  DURATION 


PJ.AN  OF  INSTRUCTION  (Continued) 


SUPPORT  MATFRULS  AND  OUtollNCF 


Training  Methods 
LectUre/Dlscusslpn  (16  hrs)  ' 
Performance  (2  hrs) 
Outside  Assignments  (3  hrs) 

Instructional  Environment/Design 


6.  Measurement  Test  and  Test~CrKt1que 

7.  ✓^Pharmaceutical  Organic  Chemistry  , 

Identify  the  basic  concepts,  principles 
and  definitions  of  pharmaceutical  organic 
chemistry. 

4 

H5.  Select  the  properties  df  pharmaceutical 
organic  chemical  compounds. 


"I  AM  0r  tNST  RV  (  '  4  ■ 


3ABR90530 


• 


27 
(22/5) 

(11) 

(ID 


Classroom  (16  hrs) 
Laboratory  (2  hrs) 
Home  Stufly  (3  hrs) 
Group/Lock  Step 

Instructional  Guidance 

blscuss  the  Basic  Concepts,  Composition  and  Properties  of  Matter;.  * 
Classification  of  the  Elements,  Formulas  and  Naming  Inorganic  Compounds 
Writing  and  Balancing  Equations;  Molar  and  Normal  Solutions;  Oxygen, 
Hydrogen,  Water  and  Peroxides,  Alkali  and  AlkaJIne  Earth  Meta*; 
Halogens;  Sulfur,  Nitrogen  and  Boron;  and  Miscellaneous  Ino$an1c 
Elements. 


umn  1  Reference 


r 


a 
7b 


/ 


f Reference 
,  15k 


Instructional  Materials 

WB  3ABR90530-I-2,  Fundamentals  of 'Pharmacy 

Audio  Visual  Aids 

Transparency  Set,  Pharmaceutical  Organic  Chemistry 
Flip  Chart  Set,  Pharmaceutical  Organic  Chemistry 


Tra1n1nq  Methods 


Lecture?D1scuss1on  (22  hrs) 
Outside  Assignments  (5  hrs) 


liLOCK  NO  I 


f/Al  NO 
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PLAN  QF  INSTRUCTION  (Contmotd) 

UNIIS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES  - 

1 

duration 

(HOU«S) 

2 

SUPPORT  MATERIALS  AND  GUIDANCE 

3 

<< 

Instructional  Env1ronment/Des1qn 
Classroom  (2Z^hrsJ 
Home  Stucty  (5  hrs)'  ' 
Group/Lock  Step 

•J      '  ■ 

*  ... 

Instructional  Guidance      ~  * 

Discuss  Organic  Chemistry;  Aliphatic  Hydrocarbons,  Alcohols,  Aldehydes, 
Ketones  and  Esthers;  Aliphatic  Adds,  Esthers  and  Salts ;  Surfactants, 
Aromatic  Adds  and  Derivatives,  Aliphatic  and  Aromatic  Halogenated 
Compourfds;  Amines  and  Amides;  Amino  Acids  and  Proteins,  Carbohydrates; 
Glycosides;  Alkaloids;  Steroids  and  Miscellaneous  Organic  Compounds. 

8.   Measurement  Test  and  Test  Critique 

2 

•JKU  1  TCATIOMS 

Ce^iS^TU.  ^.*r/P_  OI   tnLs  publication  lias  (have)  been  deleted  in  * 
.iil.nuin;;  thi*  mat<»rial   lor  inclusion  in  the  "Trial   Imp  1 Stoenta t ion  of  a 
Model   SvsU-rn  to  Provide-  Militarv  Curriculum  Materials  for  I'se  in  Vocational 

■4 

k\/u\   1 1  elm  1 1  a  1   I  di 


lui.it  ifii.      Oult'ti'd  -i.u  er  ial  \\ nvo  1  vos  uxLimjhLvc  nso  of 
(   

militarv  forms,  procedures,  svt  cms ,  etc.  and  was  not  considered  appropriate 
locust    in  vocational  and  technical  education. 
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PLAN  OF  INSTRUCTION  (Continued) 

UNITS  OF  INSTRUCTION  AND  CRITERION  OftJEC  TtVES 

1 

•  OURATION 
„  HOURS) 
? 

 77  

SUPPORT  MATERIALS  ANOOUiOAWCE  / 

 —  !  I  

/ 

Instructional  Env1ronment/Des1qn 
Classroom  (22  hrs 

12. 


lo}  Pharmacy  Administration  Laboratory 

a.    Given  Instructor  assistance  and  placed 
Jn  the  dispensing  pharmacy,  fill  prescriptions 
and  complete  ward*  bulk  compounding  and  supply 
forms  1n  accordance  with  A FN  168-4  for 
legended  controlled  drugs. 


) 


PLAN  OF  INSTRUCT  .ON  NO  3ABR9053O 


Home  Study  (4  hr 
Group/Lock  Step 


) 


Instructional  Gu1dance"v 

uiscuss  Pharmacy  References,  Pharmacy  Law,  Pharmacy  Supply,  Prescription 
Reading  and  Terminology,   Conduct  a  Pharmacy  Administration  Laboratory 
as  explained  1n  Block  I,  Un1tvl0,  , 


Column  1  Reference 


STS  Reference 

5a,  5b,  5c,  7b,  7d(2),  7d(3), 
M7K  7d(8)7^dT^dTTgjr 
T^JbTllb,  lld,nrT77  lTg^ 
Instructional  Materials  * 

txtract  AFM  168-4,  Administration  of  Medical  Activities 
AFFprm  579,  Ward  Alcohol  and  Narcotics  Register 
AF  Form  582,  Pharmacy  Stock  Record 
AF  Form  781,  Multiple  Item  Prescription 
AF  Form  115a,  Register  of  Control  Numbers 
DD  1348-6   NONAfsN  Requisition  (Manual) 
I  Pharmacy  Administration  Reference  File 
HO  3ABR90530-I-14,  Pharmacy  Administration 

Training  Equipment  * 

Dispensing  Pharmacy  (7) 

Typewriter  (.3) 

Numbering  Machines  (7) 

Prescription  Files  (7) 

Telephones  (7)  1 

Training  Methods 
Performance  (6  tirs) 

Ins  true  1 1 onal  Envl ronmen  t/Des  i gn 
Laboratory  (6  hrs)  • 
Group/Lock  Step 


7d(4 

8aT 


.  7d(5), 
9a79g, 


% 
& 


la  JUL  1975 


«LOCK  NO.  I 
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'plan  of  instruction 

Pharmacy  Specialist 

• 

ULOCK  intf 


Ph  anna  co  logy 


Ml  IS  OF  iNSIkoc  1 1  On  and  <  Hi  IE  WON  OBMtTiVFS. 


DURATION 
%  HOURS 


1  •  ^Anatomy  and  Physiology 

a.    Identify  the  etymology  of  selected 
medical  terms  and  choose  the  meaning  of  terms, V 
word  roots,  confining  forms,  suffixes  and 
prefixes. 

ub.    Identify  selected  cells,  tissues  and 
glands  pertaining  to  the  human  body, 

oc.    Identify  selected  basic  facts  and 
terms  about  the  skeletal  system. 

UL  Identify  selected  basic  facts  and  terms 
about  the  muscular  system* t 

^.  Identify  selected  basit  facts  and  terms 
about  the  nervous  system. 

<~f.  Identify  selected  basic  facts  and  terms 
about  the  circulatory  system. 

Identify  selected  basic  facts  and  terms 
about  the  respiratory, system. 

*h.  Identify  selected  basic  facts  and  terms 
about  the  digestive  system.  - 

jr.  Identify  selected  basic  facts  and  terms 
about  the  endocrine  system. 

tf.  Identify  selected  basic  facts  and  terms 
about  the  urinary  system. 
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(2) 
(1)' 
(2) 
(3) 
(2) 
(1) 
(2) 
(1) 
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SUPPORi  mat  f  rial*  anD  CuiOanCE 


Column  1  Reference 

Ta- 

lb 

lc 

Id,  le,  If,  lg 
lh 

11  ' 

U  . 
Ik 

11 

Instructional  Materials 


STS  Reference 
TBI  " 
T6c 

T5F,  16d 
TS3,  16e 
16d,  16e,  16f 
16d,  16e 
16d,  16e,  16a 
16d,  16e 
16d,  16e 


Ilia  LI  UV.  HUIIQ  I    nawi  IQI3 

PT  3Afeft$0530-II-l,  Prefixes,  Roots  and  Suffixes  of  fledical  Terminology 
HO  3ABR90530-II-1,  Anatomical  Drawings 
SW  3ABR90530-II->bi  Anatomy  and  physiology 

Audio  Visual  Aids 


Transparency  Set  #1 ,  Anatomy  and  Physiology 

Training  Equipment  * 
American  Froshe  Anatomical  Chart  (20) 
FA  Manual  (1) 

Training  Methods  ... 
Lecture/Discussion  (18  hrs) 
Outside  Assignments  (6  hrs) 

Instructional'  EnvironrAent/Design 


'  CI  ass  room  (18  hrs) 
Home  Study  (6  hrs) 
Group/Lock  Step 


1  8 


JUL  19/5 
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PLAM  OF  INSTRUCTION  (Cbntino^d) 


UNI  IS  Of  iNM  RUCTION  ANO  C«»IFKM<*N  ORJK  TlVbS 


a.  Identify  selected  basic  facts  and  terms 
about  the  reproductive  system. 

Identify  selected  basic  facts  and  terms 
aboot  the  eye  and  ear. 

2. ^Introduction  to  Pharmacology 

Identify  the  basic  principles  of 
pharmaco.logy. 


3. ^/Toxicology  y 

Classify  the  symptoms  of  drug  toxicity 


*>i  Aft  or  inst  Wuc  i  ion  no  3ABR90530 


DURATION 
_  (HOURS) 


(1) 


(2) 
4 

(2/2) 


SUPPORT  MATERIALS  AND  CUlDANCF 


Instructional  Guidance 

i!li5If th??J!SJr  °mfS  dnu  deScr1be  the  Actions  of  each  system;  Also 

MrtJ  «?5hlT2SnKVf4ea2  ?yStem  t(Jthe  body-    Have  studen^  label 
partes  of  the  human  body  1n  their  workbooks. 


Column  1  Reference 


2T 


STS  Reference 
17a,  17b.  T7£ 


Instructional  Materials 

WB  3ABR9053O-IM,  Pharmacology 

Audio  Visual  Aids 

transparency  Set  #1,  Pharmacology 

Training  Methods 


Training  Methods 
Lecture/Discussion  (2  hrs) 
Outside  Assignments  (2  brs) 


Instructional  Environment/Design 
Classroom  (2  hrs) 
Home  Study  (2  hrs) 
Group/Lock  Step 


Column  1  Reference 


3a 


STS  Reference 

4dili»  18a.  18b,  18c,  18d 


Instructional  Materials 

WB  3ABR90530-H-1,  Pharmacology 

Audio  Visual  Aids 
Transparency  Set,  Toxicology 

Training  Methods 


Training  Methods 
Lecture/Discussion  (2  hrs) 


date   i8  JUL  1375 
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PLAN  OF 


INSTRUCTION  (Continued) 


UHtU  OF  INSTRUCTION  anO  I  HlHHiON  OBJfcC  llVkS 


OUftATlON 
(HOURS) 


SUPPORT  M AT f  RtAl.S  ANOCUlOANCE 


4.  yOruq  Abuse 

^a.*  Describe  the  drugs  subject  to  abuse 
and  the  Symptoms  of  drug  abuse. 


5. /Pharmaceutical  and  Medicinal  Agents 

✓a.   Classify  and  describe  the  properties 
of  locally  acting  drugs,  gastrointestinal 
drugs,  local  anesthetics  and  ant1:infect1ve 
drugs . 

^b.   Classify  and  describe  the  properties 
df  drugs  acting  on  the  central  nervjous  system. 


PL  AN  Of  iN^r  K  ik  1  ■  ;m  no 


3ABR90530 


82 
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(18) 


(10) 


Instructional  EnyfyMroeht/OesI  gn 


^lassroom  (2  hrs)ff\v 
Croup/Lock  Step  %? 

Column  1  Reference 
3a 


STS  Reference 

m  


Instructional  Materials 

UB  3ABR30530-IM,  Pharmacology 


Audio  Visual  Aids 

Unnumbered  Films,  Weed;  Add  11:59  -  Last  Minute  to  Choose;  Speedscene  - 
The  Problem  of  Amphetamine  Abuse;  The  Perfect  Drug;  Hooks;  Drug  Abuse 

Training  Methods 


Training  Methods 
Lecture/Discussion  (4  hrs)  . 


Instructional  Environment/Design 
Classroom  (4  hrs; 
Group/Lock  Step 

Instructional  Guidance  ^ 

Discuss  films  with  sfuHents.  ^Show  one  of  the  above  which  has  not  been 

previously  shown  1n  basic  training. 


Column  1  Reference 

5a,  5b,  5c 

5d 


STS  Reference 
17a,  17b,  T7c 
17a,  17b,*17c 


Instructional  Materials 

WB  3ABR90530-II-1,  Pharmacology 

Audio  Visual  Aids 

Transparency  Sets  #2*  3,  4,  5;  Pharmacology 

Commercial  Films,  The  Digestive  System;  Ascarlasis;  FundafiSTttals  of  the 
Nervous  System;  Halothane;  Work  of  the  Heart;  The  Blood;  Common  Heart 
Disorders;  Congestive  Heart  Failure;  Endocrine  Sysisirf;  Menstrual  Cycle; 
Vitamins  and  Some  Deficiency  Diseases;  Immunization;  It's  A  plot;  Abnor- 
 dial  Behavior.   — 


oa  i  r 
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i 


BLOCK  HO. 


II 


PAGE  NO 


10 


•  1 


UNITS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES 


v£.    Classify  and  describe  the  properties 
of  drugs  acting  on  the  autonomic  nervous 
system  and  circulatory  system. 

Jb.    Classify  and  describe  the  properties 
of  drugs  acting  on  the  endocrine  system  and 
miscellaneous  therapeutic  drugs. 


&.V Dispensing  Laboratory  ^ 

Given  Instructor  ass1stanc$^*t1(f| placed 
1n  the  dispensing  pharmacy  (mojjer  pharmacy 
and  pharmacology  research^rtfaj,  correctly 
Interpret,  fill  and  Ub<n  prescriptions  1p 
accordance  with  A£tti68-4  and  complete  handout 
for  locally  acting  drugs,  gastrointestinal 
drugs,  lpefTI  anesthetics  and  ant1-1nfect1  ve 
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PLAN  OF  INSTRUCTION  (Continued) 


DURATION 
(HOURS) 


SUPPORT  MATERIALS  *NO  GUIDANCE 


(16) 
(16) 


56 
(42/14) 


Training  Methods  * 
Lecture/Discussion  (bO  hrs) 
^utslde  Assignments  (22  hrs) 

Instructional  Environment/Design 
Classroom  (60  hrs.) 
Home  Study  (22  hrs) 
Group/Lock  Step 

irs^f^rto^anrphyslologyofthe  human  body,'  Introduction  to  $ 
Pharmacology  and  Toxicology.   Administer  measurement  test  II-].  Discuss 
Ky  ctlng  drugs,  gastrointestinal    drugs,  local  anesthetic  drugs  and 
antl-  nfectlve  drugs.   Conduct  a  12  hour  dispensing  aboratory  utilizing 

tSese  drugs  as  explained  1n  Block  II,. Unit  6.  ^^^gm&  

tpct  TTi?  and  critique     Discuss  drugs  acting  on  the* central  nervous 
"em    C  due?  a  Hour  dispensing  aboratory  utilizing  «»ese*drugs  as 
explained-  1n  Block  IU  Unit  '6.   Administer  measurement  test  1 1-3.  Discuss 
drugs  acting  on  the  autonomic  nervous  system  and  circulatory  system. 
Set  all  hour  dispensing  laboratory  utilizing  these  drugs  as  explained 
In  Block  II,  Unit  6.   Administer  measurement  tes.t  1 1-4  and  critique. 
Discuss  drugs  acting  on 'the  endocrine  system  and  mlsce  laneous  therapeutic 
SrugS    Conduct  a  12  hour  dispensing  laboratory  utilizing  these  drugs  as  • 
explained  -1n  Block  II,  Unit  6.   Administer  measurement  test  II-5  and 
critique;  ' 


Column  1  Reference 
6a,  6b,  6c 


lib, 
,  131,  18a, 


6d 

"I 


[1st ructlonal  Materials 


(12) 


HO  3A6k90b30- 1 I-J 


STS  Reference 

5a,  5b,  5c,  7d(6),  7d(8),  9a 
lld.llf ,  llg,  13a,  13b, 

6b!'9a!  JObjJitrrlTd,  11f,  llg,  13a,  13b, 
He,  m^Tll,  18a,  18c,  18d 


"7,  Pharmacology 
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PLAN  Or  INSTRUCTION. 


(  OUWSt  MILE 


Pharmacy  Specialist 


tn  Oi  k  mi  ( 


Pharmaceutical  Preparations  and  Jheif  Manufacture 


I'0:j  *HD  CRl  r  LH»ON  OtiJFCI1V{  S 

/ 


1 . v^Ph armaceutlcal  Calculations  II 

Solve  problems  in  reducing  and  enlarging 
formulas,  specific  gravity,  percentage  prepara 
tions,  concentration  and  dilution,  alligation, 
and  temperature  conversion. 


r\ AN  OF  1NM  K»*C  fit  M  NC  .3ABR90530 


OURATIOn 

(HOURS) 


20 
(16/4) 


Instructional  Materials 

SW  3ABR9053Q-III-1,  Pharmaceutical  Preparations 

HO  3A8R9O530-III-1  thru  2,  Pharmaceutical  Preparations 

Audit)  Visual'  Aids 

Transparency  Set  #1 ,  Pharmaceutical  Calculations  II 


Training  Methods  . 
Lecture/Discussion  (16  hrs 
Outside  Assignments  (4  hrs 


5uppor,i  matfrials  ano  cuioance 


Column  1  Reference 


TF 


STS  Reference 

I4e,  I4f,  14g,  14h,  14i,  14j,  14k 


Ins truct 1 onal  En vi  ronmen t/Des i gn 
Classroom  (16  hrs) 
Home  Study  (4  hrs) 
Group/Lock  Step 

.Instructional  Guidance 

Discuss  reducing  and  enlarging,  of  formulas,     specific  gravity,  percentage 
preparation,  concentration  and  dilution  of  stock  solutions  and  stock 
triturations,  alligation,  temperature  conversion.    Conduct  a  three  hour 
pharmaceutical  calculations  laboratory  (as  indicated  in  Block  I,  Unit  2) 
followed  by  Measurement  Test  III-l  and  Critique. 


/ 


 — — 
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*J*  PLAN  OF  INSTRUCTION  (Continued) 


UNITS  Of  INSTRUCTION  AnP  UNURlON  OBJFCTIVES 

\ 

DURATION 
(HOURS) 

"  '             ■-                                                            (  — - 

SUPPORT  MATERIA!  $  ANO  GUlOANCI  ' 

\ 

2.  ^Pharmaceutical  Calculations  II  Laboratory 

-4.    diven  Information  pertaining  to  redudn 
and  enlarging  formulas,  specific  gravity, 
percentage  preparations,  concentration  and  " 
dilutions  alligation,  and  .temperature  conver- 
sion, sblve  problems  in  each  area  In  SW 
3ABR90530-II>1  with  60  percent  accuracy, 

** 

3 

i 

*  '  3 

 —  .      $  -. 

Column  1  Reference                STS*  Reference 
.2a                                      I^e.  ]4f,  14i,  I4h,  141,  ]M>  M 

Instructional  Materials                   ,  rj 
SW  3ABR90530-III-1,  Pharmaceutical  Preparations  / 

Audio  Visual.  Aids 

Transbarencv  Set        PharrharpiiHrAl  rAlmiaf-innc  tt 

Jta1n1ng  Methods 
Performance  (3  hrs) 

Instructional  Envlronment/Deslqn 
Laboratory  (3  hrs) 

uruup/  luck  deep  1 

.  ,  •  ** 
3,   Measurement  Test  and  Test  Critique 

• 

3 

Instructional  Guidance  - 

this  laboratory  Hill  be  conducted  over  subject  areas  Indicated  in  Block  III 
Unit  1.   All  work  InSW  3ABR90530-III-1  which. 1s  related  to  POI  objective 
2a  must  be  completed  1n  class  under  the  supervision  ofrthe  Instructor^, 

4.  i/Techn1ques  of  Pharmaceutical  Compounding 

✓a.    Identify  laboratory  equipment, 
equipment  user  maintenance  procedures,  metrol- 
ogy, procedures,  incompatibilities,  and 
methods -of  sonnlnutlon. 

s 

.8 

Column  1  Reference               STS  Reference  y 
4a                                     12a,  12b,  12g,  19a,  19b,  19c,\l9d 

Instructional  Materials                         \                 '  J 
WB  3ABR90530-III-2,  Pharmaceutical  PreparaVfojis 

Audio  Vtsua-1  Aids 

Trans Darencv  <\Pt  W\     PharmArpiitlrAl   PrpnarAf innc  ' 

Tra1n1ng)Methods            *  Jfr 
Lecture/Demonstration  (3  hrs)                               \  v             ™  . 

planof  ins'ro  ri-mo  3ABR90530- 
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PLAN  OF  INSTRUCTION  (Continu«d)             '  , 

units  o»  w  i    •  iu  ;    <r»  run  l  «<»ON  otuicuvcs 
i   »  • 

k  OURA1ION 

3  (HOURS) 

-SUPPORT  MATERIAXilND  GUI&iNCE 
3  y 

5. ./Pharmaceutical  Oosaqe  Forms  *^ 

iA.    Identify  the  properties,  preparation 
techniques  .and  Incompatibilities  of  waters, 
spirits,  solutions,  and  syrups.  « 

*i>.    Identify  the  properties,  preparation 
techniques  and  Incompatibilities  of  eye,  ear 
and  nose  preparations,  elixirs, tinctures, 
mixtures,  magmas,  suspension,  gels,  lotions, 
and  liniments. 

*c.    Identify  the  properties ,  preparation 
techniques  and  incompatiblll^jj)  of  powders 
capsules,  emulsions,  ointments, /paste's,  creams* 
and  suppositories.  / 

Identify  the  properties,  preparation 
techniques  and  incompatibilities  of  £arenterals 
bOlk  compound,  prepackaged  Items  ancfllfnt ra- 
venous admixtures . 

c       i  Ucil  Lily    in  lUi  lllu  I  i  U  ft   d  5    L  1  a  5  b  I  T  1  cu  , 

unclassified,  of  possible  intelligence  value> 
Top  Secret,  Secret,  Confidential,  or  For 
Official  Use  Only. 

»  — 

40 
(34/6] 

(4) 

(8) 
(10) 
1 12)  . 
(0/.5) 

Instructional  Envlronment/Deslqn 
Classroom  (8  hrs) 

Graup/Lock  Step  *» 
Instructional  Guldancs 

Demonstrate  arid  discuss  laboratory  equipment,  metrology^  incompatibilities 
and  cown1nut1on.    Review  pertinent  forms  and  emphasize  safety  procedures. 

Column  1  Reference                STS  Reference 

5a                                     T2c(l),  12c(2),  12c(3),  J2c(4),  12f,  13h, 

i                     19a.  19b,  19c,  19d 
5b                       *            12c  5).  12c(6),  12c(7),  12c(8),  Weft], 

12c(10),  12c(ll),  12c{12),  12c(l3),  l2f 
13g,  I3h,  19a,  19b,  19c,  19d 
5c      *                               12c(14),  12c(15),  I2c(16),  12c(17),  12c(18), 

12c(l9).  12c(20),  12f,  13h,  19a,  19b.  T9c,  1 
.  19d 

5d                                     12f,  l^e^J^TK  19a,  19b,  19c,  19d 
5e                                     3a,  3b  X 
5f                                 ,   "3c,  3J  \ 
Instructional  Mat^Mals  V 
WB  3ABR90530-III-2,  Pharmaceutical  Preparations 
SW  3ABR9XXXX,  Communication  Securfty 

Audio  Visual  Aids;                            "  ' 

Slides,  Ohio  State  University  Admixture  Slides  and  Cassette  Tape 

Training  Methods 
Lecture/Discussion  (34  hrs) 
Outside  Assignments  (6  hrs) 

Instructional  Envlronment/Oesiqn           '  ~~ 
Classroom  (34  hrfc)                       '  , 
HomefcStudy  (6  hrs) 
Group/Lock  Step 

eiAHu.           'i  3ABR9053O 

DAie     18  jul  1975 

BLOCK  NO.            HI                          j   PAl,l  NO  15 
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PLAN  OF  INSTRUCTION  (Continu^ 


UNITS  OP  IN  STRUCT  ION  AND  CRITERION  OBJFCTIVCS 


f.    Select  and  reconmend  fnode  of  trans- 
mission dictated  by  security  and  expediency 
required,  and  observe  security  precautions 
Involved  1n  conmunlcations. 


6. yCompoundlno  Laboratory  *      -  ' 

^a.    dtven  Instructor  assistance,  necessary 
references  and  selected  formulas;  compound^ 
Waters,  spirits,  solutions,  and  syrups  -in 
accordance  withAF  Form  2380  and  AF  Form  2381. 
Then  package  and  label  1n  accordance  with 
AFM  168-4. 

M>.    G1v$n  Instructor  assistance,  necessary 
references  and  selected  formulas;. compound  ear 
and  nose  preparations,  elixirs,  ttnctures, 
magmas,  suspensions,  lotions  and  liniments 
in  accordance  with  AF  Form  2380  and  Afc  Form 
2381.    Then  package  and  label  preparation  in 
accordance  with  AFM '168-4. 

Mf.    Given  instructor  assistance,  necessary 
references  ^nd  selected  formulas;  compound 
powders,  capsules,  emulsions,  Qintroent*,,  creams 
and  suppositories  in  accordance  with  AF  Fprm 
2380  and  AF  Form  2381.    Then  package  and  label 


PLAN  OF  INSTRUCT)  '^N  H*\ 


3ABR90530 


DURATION 
„  (HOURS* 


(0/.5) 


50 
(42/8) 


•(4) 


00) 


D*T6 


SUPPORT  MATERIALS  AND  GUIDANCE 


Instructional  Guidance 

Mscuss  and  demonstrate  the  preparation  of  waters,  spirits,  solutions 
uUitSfirUPlAr<5SUCtii  COfnP°und1n9  laboratory  as- explained  In  Block  I  I. 
aJI   ;  **'J"ister  Mewurenient  Test  III-2  and  Critique.    Discuss  and 
demonstrate  the  preparatldn  of  eye,  ear,  and  nose  preparation,  elixirs' 
and  tinctures,  mixtures,  magmas,, suspensions,  gels,  lotions  and  liniments 
Conduct  a  compounding  laboratory  as  explained  In  Block  II?  uHt  6  n1mentS> 
JS  HlfS«K«SUrfenVeSt  nl"3  »nd  Critique.    Discuss  and  demonstrate 
In*  E      T^ft  capsules,  emulsions,  ointments,  pastes,  creams' 
H?  Vt  J     l5SJ  iC2ndU^  3  comP°und1n9  laboratory  as  explained  in  Block 
III,  Unft  6.   Administer  Measurement  Test  IIN4  and  Critique.    Discuss  ' 

!^S?raS„£lI^te^alS,  »u1k  comPD^d1n9.  Prepackaging  and  intravenous 
admixtures;   Conduct  a  laboratory  as  explained  1n  Block  III,  Unit  6 

tSLn lfur  "eas"re"*?t~  Ies*  UI-5  and  Critique.    These  hours  may  vary  1n 
scheduling  due  to  a  lack  of  availability. of  equipment. 

Column  1  Reference 
Si 


6  b 


6c 


6d 


6e 


STS  Reference 

4a,  4b,  4c.  4d(l),  4df2),  4d(3).  10a,  10b,' 
TOc,  12a7l2b,  l2c(1),  12c(2),  12c(3),  12c(4) 
2d,  12e.  12f,  T?gtT2h7l3tr  13TrtJc,-W 
13e,  13f,  131,,  19a,  19b,  19c,  19d 
&  ^1).v4d(2)..4d{3),  10a,  10b,  10c,  12a, 
12b>  i2c]5),  J2c(6l,  12c(7),  12c(10).  12c02) 
12d.  T2ert2frTig7  iSr^rniMfcTW 


13f,  131,  19a,  19b,  19c,  19d 

W)hMih  4d<3>-  !0a»  10b-  I0c,  .12a,  12b. 

2c(15),  12c(16),  mm,  12cQ9),l2d,  12e 
pTt^g,n3art3b7T3^3o^ifT        131 , 
19a,  19b,  19C,  19d  ~a- 
4d(l),  4d(2),  4d(3),  10a,  10b,  10c,  12a,  12b, 

2f,  12g,  12h,  13a,  13b,  13c,  I3e,  13f,  13h, 
131,  19a,  19b,  19c,  19d    .  — 
4^.  Mil),  4di2),  Asiih,  5a,  5b,  5c,  7d(6), 

J||.  W.  mTm,  13a.  13b7T5c7  V3dT  13f . 
M.  M.  J5f.  W>  T5a .  T5F.  TDc,  1M  — 
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PL  AM  OF  INSTRUCTION  (Continued) 


UNITS  Of  IN$I«UCI'  nan!  *4tCu  OfWf  cnvts 


preparations  In  accordance  with  AFM  168-4. 

✓ti.    Given  Instructor  assistance,  necessary 
references  and  se1erted*prescr1pt1on$;  com- 
pound Intravenous  admixtures,  correcting  any 
1ncotopat1 bill  ties,  using  accepted  methods  and 
techniques  as  outlined*  1n  checklist 
3ABR9053Q-III-6d. 

^.    Given  Instructor  assistance,  rotate 
through  the  outpatlen^.  Inpatient,  supply  and 
administrative  work  areas  of  the  USAF  Regional 
Hospital  Sheppard  Pharmacy  1n  accordance  with 
local  directives  and  policies. 


i  ion.  no  3ABR90530 


OUR Al  ION 
(HOURS) 


(10) 


(12) 


(6) 


SUPPORT  MATERUl  S  ANO  GUIDANCE 


Instructional  Materials  o         .  ' 

WB  3ABR90530-III-3,  Pharmaceutical  Preparations 

Book,  The  United  States  Pharmacopeia,  Committee  of  Revision,  United- States 
Pharmacopeia  Convention  . 

Book,  National  Formulary,  National  Formulary  Board,  American  Pharmaceutical 
Association   ■  "  •  *  , 

Book,  Remington's  Pharmaceutical  Sciences,  Mack  Publishing  Company 

Training  Equipment 
Compounding  laboratory  (20) 
Laboratory  equipment  (1) 
laminar  flow  hood  (7)  \ 

IV  ad«1xture  materials  (1)  • 
Chemicals  (1) 

•Class  A  balances  (1)  * 
Typewriters  (4)  , 
Prescriptions  (1)   '       .  * 
Alsop  filter-tank  unit  (20)    .  *  ,  * 

Tablet  counting  machine  (20)  ; 
Bottle  filling  jnacRlne  (20) 
'Label  Imprinter  (20) 

Training  Methods  .  , 

Performance  (42  hrs)     *  *  -  * 

Outside  Assignments  (8,  hhs) 

'Instructional  Environment/Design 
Laboratory  \wi  firs) 
Home.  Study  (8  hrs) 
Group/Lock  Step 

Instructional  Guidance  _ 
Students  compound  the  preparations  demonstrated  1n  Bjlock  III,  Unit  b.  y 
Students  are  placed  at  work  benches  and  using  properly  prepared  fonas  1n 
WB  3ABR90530-III-3  with -Instructor  assistance,  properly  prepare  selected 
formulas,  Preparations,  are  carefully  checked  for  quality  and  correctness, 
During  3  days  of  the  12th  week,  divide  the  class  Into  three  groups.  One 
group  will  work  at  the  USAF  Regional  Hospital  Sheppard.    Two  Instructors 
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PLAN  OF  INSTRUCTION  (Continued 


UNITS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES 


DURATION 
(HOURS) 


SUPPORT  MATERIALS  A*NO  GUIDANCE 


.7.    Related  Training  (Identified  1n  course, 
chart  ♦ 

8.  Measurement  Test  and  Test  Critique 

9.  Equipment  Turn-In  ,  , 

10.  Course  Cr1t1qu6 

11.  Graduation 


PLAN  OF  INSTRUCTION  NO  3ABR90530 


'  1 


22 

8 
1 
2 
1 


Instructional  Gu1dftn.ce  (Cont'd) 

are  required  with  the  group  at  the  Sheppard  AFB  Hospital  since  the  groups 
will  be  working  at  two  different  locations  within  the  hospital  pharmacy. 
The  second  group  will  participate  In  the  Intravenous  admixture  program.  \ 
The  third  group  will  participate  in  the  Incompatibilities  laboratory. 
Rotate  each  group  through  each  of  the  areas.   Instructors  will  check  and 
Initial  AF  Form  2380  and  AF  Form  2381  1n  WB  3ABR90530-III-3  prior  to 
students  starting  preparations. 
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*      •  MODIFICATION'S 

A>+*9  *    /.riiST  of  tilLs  p»hllrat  lon  *lias  (riave^  bcen  dieted  in. 

adnpr  in>;  chis  material   r  or  inclusion -In  \lit-  "Trial  Implementation  of  ,a 

Model  System  to  Provide  Military  Curriculum  Materials  for  l/se  in  Vocational 

and  Technical  Education."    Deleted  material  involves  extensive  use  of 

military  forms,  procedures,  systems,  .etc.     and  was  not  considered  appropriate 

for  use  in  vocaci.cn.il  and  technical  education.  . 
i 


ERIC 


'ifSi^M^i  '    MnCV  T:    Ph^outical  calculations  ... 
x^-^tSlMtSSStl^  M  aU  hours  in 

i?^M^J^&7r4^  aw* ' ' 

assistance.  ISSUER  feffiltS Wecg^i^l^K, 
^tmcTM^^rxlg^  Hi  "ill  l»d  individual 

Seek  1,  Day  3,  Hours  1-2  -  Performance  -  .2  instructors, 
iteek  i,  Day  5,  Hours  1-4  -  Performance  -  2  instructors 

tey^ertofe1^  ?    Pha*ceutical  Znorganic  '     .  . 

ftgyass  ass&t  g^?    «*  t*-^  ' . 

Week  2,  Day  7,  Hours  5-6  -  Performance  -  2  instructors  " 
SSyi^a^  ':    PhaCTBCy  — *»«ta  Laboratory  - 

The  functional  areas  and  instructor  requirements  are  as  follows:  - 

a.  Model  Pharmacy  -  2  instructors 

1.  One  instructor  inside  model  pharmacy  f 

2.  One  instructor  'outside  model  pharmacy 

b.  Inpatient  Dispensing  -  1  instructor  /  ' 

c.  Supply  procedures  -  1  instructor 

*tftolip1epraritioSnCtionS  fa  °f  W*«.  P«ient  and  evaluator  ' 


Annex-6  ^ 


Su.i;':is  Procedures:   . Instructor  assists  btfudents  in  proper  methods  of  inventory- 
ing dVugS  and  equipment,  procedures  for" suspending  unsuitable  items,  determining 
>t;>ck  levels,  procedures  in  purchasing  nbnstock  listed  medications,  receiving 
and  storing  Bulk  phaimaceuticals,  biologicals,  narcotics  and  other  controlled 
drugs. 

Week  4,  Day  17,  flours  1-b  -  Performance  -'4  instructors 

Pharmacplogy,  Block  II:    Pharmacology  Performance  -  4  instructors 

fue  iollo\sine  training  method' will  apply  to  all  performance  hours  in  pharma- 
"cDlogy,  blocK  II,  *  ;  '  ' 

.J:. r  listening  to  classroom  lectures  concerning  a  class  of  drugs,  .students 
/ivill  ic  aivideu  into  3  separate  groups  as  in  the  pharmacy  administration 
laboratory  and  will  perform  in  tne  model, pharmacy,  inpatient  dispensing  and 
supul/  procedures  areas.    They  will  apply  all  knowledge,  procedures  arid 
techniques  gained  in  the  course  thus  far,  to  filling  prescriptions  and  dispensing 
actual   drugs  in  the  following  categories: 

a.  Locally-acting  drugs  \^ 

'o.  Anti-  infective  cjrug^  .■  1  / 

c.  Drugs  acting  on  the  Central  Nervous  System 

d.  Drugs  acting  on  the  Autonomic.  Nervous  System  . 

e.  Drugs  acting *on  the  Circulatoiy  System 

f .  Drugs  acting  on  the  Endocrine- System, 

g.  Miscellaneous  Therapeutic  Drugs 

Instructor  function  in  the  three  performance  areas  in* the  same  manner  as  they 
do  in  the  performance  phase  of  the  Pharmacy  Administration  laboratory, 

WeoK  t9  Day  26,  jlours  1-6  Performance  --4  instructors 

\\c?u  6,  Day  27,  Hours  1-6  -  Performance  -  4  instructors  * 

.Week  6,  Jay  50,  Hours  ;i-0  -  Performance..-  4  instructors 

V.ee.v  7,  Day  34,  Hours  1-6  -  Performance;-  4  instructors 

Week  7,  Jay  35,  Hours  1-6  -  Performance  -  4  instructors 

Week  8,  Day  39,  Hours  1-6  -  Performance^-  4  instructors  1 

Week  8,  Day  40,  Hours  1-6  -  Performance  -  4  instructors 

Pharmaceutical  Calculations  II, "Block  lit:    Pharmaceutical  Calculations 
Performance  -  2  ir^tructors. 

The  rationale  for  multiple  instructors  in  this  block  is  identical  to  that  for 
Pharmaceutical  Calculations,  Block  I.  ' 

Week  9,  Day  44,  Hours  1-3  -  Performance  -  2  instructors. 

Annex- 7 


Techniques  of  Pharmaceutical  Compounding,  Block  III:    Tcclwiques  of  Riarma- 
ceuticai  compounding  performance  -  6  instructors 

After,  listening  to  classroom  lectures  and  demonstration  students  will  be 
assigned  projects  to  complete  at  the  workbenches  involving  the  .principles 
and  techniques  of  metrology.    Close  supervision  of  performance  is  vital  to 
injuring,  student  proficiency  in  this  very  important  area.   Art  instructor 
at  each  of  the  5  work  benches  is  required  to  enable  the  continual  monitoring 
of  student  technique,    accuracy  and  safety  practices.   The  sixth  laboratory 
instructor  will  serve  as  primary  .-lecturer,  evaluator  and  coordinator  of 
bench  instructors. 

'.'.eck  10,  Day  47,  Hours  1-4  -  Performance  -  6  instructors 

Compounding  Laboratory,  Block  III:    Compounding  Laboratory . Performance  - 
0  instructors*   , 

The  following  traSRng  method  will  apply  to  all  performance  hours  in  n 
Cqriipounding  Laboratory,  Block  III . 

A£ter  listening  to  classroom  lectures  coicerning  pharmaceutical  dosage  fonns 
the  students  will  be  placed  in  the  laboratory  and  compound  representative  . 
dosage' forms.    The*"  specialty  training  standard  require?  that  the  students 

be  aple  to:  "    "  . 

a.  Weigh*  and  measure  drugs  and  chemicals 

b.  Combine  ingredients  and  prepare  dosage  foims 

•  c.    Combine  and  confound  stock  and  extemporaneous  preparations 

d.  , Provide  quality  control  data  on  manufactured  and  prepackaged 
preparations  ' 

e*    Identify  and  correct  physical  and  chemical  incompatabilities 

**       f.    Identify  toxic  dose  of  ingredients 

Students  must  develop  correct  compounding  techniques  as  the  health  and  welfare 
of  the  patient  are  at  stake.    Close  supervision  of  performance  is  vital  to 
insuring  student  proficiency  in  this  very  iimortant  area.   An  instructor  at 
each  of  the  5  workbenches ' is  required  to  enable  the  continual  monitoring  of 
student  compound  technique,  accuracy  and  safety  practices .  Specifically, 
his  duties  include-*  monitoring: 

a.  . Compounding  technique  and  accuracy 

1.  Selection  of  proper  compounding  material 

2.  Selection  of  correct  ingredients 
3*  Accurate  measurement  of  drugs 

4.  Correct  order  of  combining  ingredients  ^ 

5 •  Correct  packaging  ,and  labeling 

b.  Safety  practices 

"  Annex-8  §0 
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1.    Flammable  materials  " 
2\    Caustic  materials 

3.  Explosivp  combinations 

4.  tiquipment  such  as  Fisher  burners pipetting  tecliniques 
'  and  steam  baths  ' 

The  ixxtli  laboratory'  instructor  will  serve  as  primary § lecturer,  preparation 
evaluator  and  coordinator  of  bench  instructors.    He  will  also  monitor  the 
use  of  the  controlled  substances  used  in  the  laboratory. 

Ace"*        Day  49,  Hours  3-6  -  Performance  *  6  instructors 

Week  10,  Day  50,  Hour%  lr6  -.Performance  -  6  instructors 

Week  11,  Day  55,  Hours  1-6  -  Performance  -  6  instructors 

tfeek  11,  Day  54,  Hours  1-4  -  Performance  -  6  instructors 

Field  Trip,  Intravenous  Admixture  Performance  and  Incompatability  Research: 
During  the  last' week  of  the  course,  to' achieve  the  criterion  objectives, 
the  students  are  divided  into  three  distinct  functional  areas  in  three 
separate  physical  locations.    Each  day  a  student  group  rotates  through  these 
areas.  .  - 

The  functional jare as  and  instructor  requirements  are  as  follows:  # 

Hospital  field  trip  -  2  instructors 
Incompatability  research  -  1  instructor 

Intravenous  Admixture  performance  -  3  instructors  \  . 

'  Hospital  Field  Trip:    The  students  will  be  assigned  and  rotated  through  . 

-  outpatient  dispensing,  inpatient  dispensing,  bulk  compounding,  'prepackaging, 
intravenous  admixture,  simply  and  records  management  areas  of  the  hospital 
oharmacy  by  the  instructors.    The  instructors  will  monitor  the. students  per- 
formance in  each  of-  these  areas .    When  actively  dispensing  meaication  to  a 
patient,  the  student  must  be  under  the  direct. supervision  ot  an  -instructor. 
One  instructor  will  always  be.  present  at  tne  dispensing  window,  the  other 
to  monitor  the"  students  in  the  areas  mentioned  above. 

InconpataKility  research:    Instructor  assists  students  in  selecting  and  using 
correct  pharmaceutical  referee  compendia  to  determine  the  correct  dosage 
fOrms,  doses,  indications,  contraindications, •  side  effects,  mcoiro^tabilities 
and  drug  interactions  using  a  set  of  selected  prescriptions. 

Intravenous  Admixture  Performance:    Extremely  close  supervision  of  performance 
is  vital  to  insure  Student  proficiency  in  this  very  important  area.    The  group 
will  be  subdivided  into  3  subgroups.    Each  subgroup  will  research  the  intra- 
venous admixture  prescriptions  for  incompatabilities,  properly  prepare  the 
I  V   tray,  prepare  the  I.V.  admixture,  check  the  I.V.  'admixture  under  the  light/ 
dark  field,  check  the  I.V.  tray  and  label  the  I. V.-  admixture.    Each  subgroup 
will  perform  under  simulated  conditions  andtactual  usevOT  the  laminar  flow 
hood.    The  maximum  number  of  students  that  can  simultaneously  use  the  flow  . 
hood  is  two. 

A 
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'.fee];  12,- Da/  57,-.  Hours  1-6  -  Performance  -  5  instructors 
Leek  12,  Day  58,  Hours  1-6  -  Performance  -  5  instructors 
Keek  12,  Diy  59,  Hours  1-6  -  Performance  -  5  instructors 
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mentals  of  Pharmacy " 
WS1-1  Reduce  all  Frac  • 

2a*   fSZt  P?oblems'PertainlnG  to. basic  mathematical  operations,'  metric  system, 
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CRITERION  OBJECTIVES  AND  TEACHING  STEPS 


3a*    Civgh  instructor  assistance,  solve  problems  in  each  each  in  SW3ABR90 530-1-1, 
with  a  i50 %  accuracy  in  Basic  Mathematical  Operations,  Metric  System,  Apothecary 
System,  Avoir dupo is  System,  and  Ration  and  Proportion. 

3b*    Given  instructor  assistance,  solve  problems  im  each  area  in  SW3ABR9053O-I-1, 
with  a  .60%  accuracy  in  conversion  of  weights, and  measurements  and  calculation 
of  doses, 
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5«.    Identify  the  basic  concepts,  principles,  and  definitions  of  pharmaceutical 
inorganic  aheaistry.  , 

b.  Select  tha  properties  of  phamacautical  inorganic  chemical  elements  and 
compounds. 

c.  Given  the  names  at  a pecific  'inorganic  elements,  correctly  vrite  and 
balance  simple  chemical  equations.    Instructor  assiotanco  is  permitted* 

d.  Given  the  necessary  data,  correctly  calculate  the.  *rt lliequiva  Lent 
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GRAPHIC  AIDS  AND 
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acy 

rransparency  Set 
Pharmaceutical  Organic 
Chemistry 

lip  Quart  Set,  Pharm- 
aceutical Organic 
Chemistry 


CRITERION  OBJECTIVES  ANO  TEACHING  STEPS 


7a*    Identify  the  basic  concepts,  principles,  and  definitions  of  pharmaceutical 
organic  chemistry. 

b.    Select  the  properties  of  pharmaceutical  organic  chemical  compounds. 

(Teaching  steps  listed  in  Part  II) 
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3ABK90530  Phantv  Cal-I 

Worksheet  5AKK9U530 - 1  i 

•  1. 

Add:    5/0  +  1/2  ♦  1/b  +  1/3 

* 

Ansver 

.2. 

Add:    3/8  +5/7*1  1/2  +  2  3/4 

Answer 

3. 

Subtract:    3/7  from  5/6' 

Answer 

* 

4. 

Subtract:    1  5/16  from  5  6/24 

Answer 

*S. 

Multiply:    5/8  x  6/30- 

"Answer 

6. 

Multiply:    3/8  x  4/9  x  8/15 

Answer 

7 

Divide:    5/16  by  .7/8 

Answer 

8. 

Divide:  .  1  6/7  by  1  3/5 

Answer 

9. 

Convert  5/9  to  a  decimal  fraction 

Answer 

10. 

Convert  1  3/16  to  a  decimal  fraction 

Answer 

.    .  11. 

Convert  .135  to  a  simple  fraction 

Answer 

m 

* 

12. 

Convert  .625  to  a  simple  fraction 

Answer 

15. 

Add:    1.35  +  .697  +  .573  +  3.2153 

Answer 

14. 

Add    6.3  +  9.721  +  .611  +  .0035 

Answer 

t 

; 

15. 

r 

Subtract  .037  from  1.67 

Answer  ° 

16. 

Subtract  5.335  from  10.224 

Answer 

17. 

Multiply  103.65  x  15.11 

Answer 

18. 

Multiply  19.66  x  5.25 

Answer 

- 

19. 

Divide  103.6  by  7.5 

Answer* 

20. 

Divide  6.3  by  .773  • 

Answer  / 

J 

21. 

Given  X  =  y/z  solve  for  y  answer 

Given  12  =  15/A   solve  for  A  answer 

23. 

Write  the  following  in  Arabic  Numbers: 

MCDLXI 
XXIV 

MMXX         .  = 

LXXIV 

CCXVII 

24. 

Write  the  following  in  Roman  Numerals: 

• 

ERjC 

,  C  7  **                          —  * 

37       -  - 
1974 
538fc          =  - 
99 

59 
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I!  Add:    6/4  +  13/15  +  I/O  *  4/8 

2.  Add:    2/3  +  14/16  +  1  5/6  +  5  5/16 

5.  Subtract:.  1/3  from  14/15 

4.  Subtract:    1  3/8  from  5  7/14 

5.  "  Multiply:    6/10  x  5/14 

6.  Multiply:    1  3/5  x  15/16  x  6/9 
1:   Divide:    5/6  f  1/12. 

8.  Divide:    1  3/5  '-  4/7  * 

9.  Convert  5/8  to  a  decimal  fraction 

10.  Convert  3  9/16  to  a*  decimal  fraction 

11.  Convert  .035  to  a  simple  fraction 
"127  Convert  .655  to  a  simple  fraxtiinr  ; 

13.  Add:    135.606  +  .039  +  1.776  +  66.66 

14.  Add:    27.00?*  1.375  +  10.6  +  1.396 

15.  '  Subtract:    1.567  from"  3.01 

16.  Subtract:    .036  from  1.0066 

17.  Multiply:    9.66  x  .75 

18.  Multiply:    .035  x  6.69  . 

19.  Divide:    10.5  f  5.35 

20.  Divide:    -.776  \  1.359 

21.  Given  C  =  A/B   Solve  for  B 

22.  Given  9  =  12/x   Solve  for  x  • 

25.    Write  the  following  in  Arabic  Numbers: 

NMDXLVI        +=   . 

XXXVIII  =   


Worksheet  3ABR90530  1-2 

Answer  

Answer  _  

Answer  t 

Answer  ^ 
Answer  *  . 


"MCCCIX  =  

DCCXXXII  ,  =   

MCMXL  =       '  , 

Write  the^ following  in  Roman  Numerals: 

765  =  

3655  =  ,  

75  =   


999 

'  36  ' 


.Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
-Answer- 


Answer  _ 

.Answer 

Answer 

Answer 

Answer 

Answer 

Answer 

Answer- 

Answer 

Answer 
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5. 
*6. 

7. 

8. 

9. 
10. 
-H. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 

->"> 


3ABR00530  Pharm  Cal-I 

1.    \u<_:    5/14  ♦  6/7  +-  1/8  +  3/28' 
•2.    Add:    3/8  +  5/16  +3  4/7+  1/6  ' 

3.  Sui'tract:    1/3  from  6/13 

4.  Subtract:    5/8  fronTl  6/7 
Multiply:    3/7  x  1  3/5 
Multiply:    1  7/8  x  3/5  x  9/12 
Divide:    6/7  \  9/21 
Divide:    1/8  \  3  5/16 
Convert:    7/8  to  a  decimal  fraction 
Convert:    12/13  to  .a  decimal  fraction 

-Convert-:- -.325  to  a  sin_)-le~f raction 
Convert:  .777  to  a  simple  fraction 
Add:    5.037  +  1.798  +  -555  +  10.003 
Add:    20.1  +  15.09  +  9.667  +  1.0037 
Subtract:    10.77  from  11.035 
Subtract:'   .097  from  1.01  , 
Multiply:    9.73  x  10.11 
Multiply:    1.07  x  6.735. 
Divide:    1.395  f  16.711 
Divide:    19.01  '-  16.335, 
Given  Z/P  =  W  Solve  for  Z 
.  Given  15/T  =  21    Solve  for  T 
write  the  following  in  Arabic  Numbers: 

MCMLXXVII  =   

XtVI     «   -  ;  

WMCXI     =  . 
Write  the  following  in  Roman  Numerals: 

125  ='  

37  = 

1333  =    " 

*  ■ 


CDXIV 

--J.V 


24. 


196.5  - 
■91 
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Worksheet  3AB$90S30  1-3 

\nswcr 
'  Answer 
Ansuer 
Answer 
.Answer 
.Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
Answer 
.Answer 
Answer 
Answer 
Answer 
Answer 
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Department  of  Biomedical  Sciences 
School  of  Health  Care  Sciences,  USAF 
Sheppard  Air  Force  Base,  Texas  76311 

PHARMACEUTICAL  CALCULATIONS  :  I 

1.  Change  the  following  to  mil ligrams: 

a.  39" 1  Gm 

b.  125  Hg 

c .  .035  Meg 

d.  .01  eg 

e.  .075  Gm  <* 

2.  Change  the  following  to  liters 

a.  35  Kl 

b.  1.07  01  ^  ~ 
c*    .03  dl 

d.  19.77  mcl 

e.  .03  cl 

3.  Add:    1.25  dl  «+-12L  =  13  Kl  +  1?5  jncl  +  25'  cl.-  fcxptess  in.ml.^ 

4.  ,£dd:    25  M  +  1.07  mm  +  120  cm  +  .005  Hm  -  express  -*h  dm. 

5.  Subtract:    1.25  dg  from  '.Q^  Hg  -  express  in  Gm. 

6.  .Subtr&ct:    .035,  dl  from  250  L  -  express  in  L. 

7.  Multiply:    25  ml  x  50  Answer 

8.  Multiply:    115  x  .01  ^\  Answer 

9.  Restate  to  a  lower  denomination  in  the  apothecary  system. 

a.  Reduce  18,  3  ?1^>  6  f \y  to  mx 

b.  Reduce  l?fc\  lO^to 

c.  Reduce  4c,  2  qt,  19  to  fl^* 

10.  Restate  to  a  higher  denomination  in  the  apothecary  system. 

a.  3985  gr  — 

b.  ,  10,125  gr  \  , 

c.  61,95?"mx 


HANDOUT  3ABR90530- 1-2-1 
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11.  Add:;    1c,  3  qt,  2  flj^,  40  mx  +  2c,  3  qt,  6  f  1        20  mx 

12.  Add:    3c,  1  qt,  19,  12  fl^t  1  C,  3  qt,  18,  4fl^t  6  fl^ 

13.  Subtract:  3c,  1  qt,  19,  .14  flj^,  6  fl^,  -  3  qt,  2  fl£^,  7  fl^,  20  mx 
T«.  Subtract:  1  c,  2  qt,  19,  7  flj^,  6  fl^--  3  qt,' 19,  8  flj^,  2  fl^  - 
15.  Restate  to  a  lower  denomination  in  the  Avoirdupois  System. 

a.  £  lb,  5  oz,  400  gr  to  gr 

b.  1  lb,  12  oz,  125  gr  to  gr 


c.    6  lb,  218. 75  gr  to  oz 

16.  Restate  to  a  higher  denomination- in  the  Avoirdupois  System. 

a.  6735  gr 

b.  §$27  gr 

c.  1225  gr 

17.  6  lb  of  tomatoes  cost  $1.25.    How  many  pounds  can  you  buy  for  $6.00? 

18.  3  fl  Vt>f  a  preparation  contains  6  6m  of  active  ingredient.  How  much  would  be  needed 
to  prepare  14  ^^of  the  preparation?  j 

19.  A  pharmacist  has  3  ffcof  medication.  How  many  3  gr  tablets  can  be  prepared  from  the 
tota3?         *  ,  . 

-20.  You  have  $1.50.    How  many  Gm's  can  you  buy  if  6  Gm  cost  $10.00? 

I         :  V 
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T 

1,  * Change  the  following  to  milliliters : 
-      02S  111 

1,025.6  L  • 


T    Chlinge  the  following  to  meters: 

27  Km 
16.3  Dm 
.012  dm 
21.035  man 
3,033.635  cm 

3.  Add:    15.03  dl  +  1.03  L  +  1.077  Kl  +  1.0011  mcl  +  303  HI 
*      (express  in  ml). 

4.  Add:    6.6  M  +  103.6  mm  +  .967  cm  +  .005  Hm  (express  in  dm). 

5.  Subtract:    9.999  dg  from  10  Hg  (express  in  grams}. 

6.  Subtract:    103,596  ml  from  .9  Kl  (express,  in  L). 

7.  Multiply:  '  37.5  x  66ml  '  Answer   L 

.8.    Multiply:    113.6  x  1.01  eg-  Answer      .  pa 

9.    Restate  to  a  lower  denomination  in  the  Apothecary  System: 

^  a.    Reduce  lc,  10,  5  f  1  V  ,  -6  fl  y    to-  mx 

b.  Reduce  2t£  9        to*7  \^    -  „  0  ' 

c.  Reduce  3  qt,  10,  6  fltf^,  to  *\y 

10.    Restate  to  a  higher  denomination  in  the  Apothecary  System. 


a.  2375  gr 

b.  16,125  gr 

c.  60,655  mx 


11.  Add:    2c,  2  qt,  6  flV,  ;  .25  mx  +  1  c,  1  qt,  8  fl  ^  ,  20  mx 

12.  Add:   i+tr  ,  io^  ,  5>  ,  i)   ,  io  gr  +  3-tfe  ,  ly,  sy  ,  2)  I0.gr. 

13.  Subtract:    4  c,  2  qt,  14  £  1  y  ,  5  f  1  y  -  3  qt,  1  f  1  ^  ,  5  f \y  ,  20  mx. 

14.  Subtract:    2  "ft  ,  11 1^  ,  6  ^  ,  2       ,  10  gr  -  lft    ,  7^-  ,  1  }  .  ,  15  gr 
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Id.    Restate  t<ya  lower  denomination  in  the  Avoirdupois  System, 
a.    3  lb,  10  02,  250  gr  to  gr 

o.  1  lb,  13  oz,  425  gr  to  gr  < 
c    4  lb, ■ 218.75  gr  to  oz 

16.    Restate  to  a  higher  denomination  in  the -Avoirdupois  S>  stem. 

a.  5355  gr 

b.  8525  gr 

c.  14,437.5  gr 

17 '    Sl175?f  orang^  cdst  $2-so-    How         pounds  can  you  buy  for 

I8'    L5  \L0l /Preparation  contains  3  gm  of  active,  ingredient .  Mow 
many  «gm  ot  active  mgredierit  would  be  needed  to  prepare  12  fl 
of  the  preparation? 

19 '    Ko1^™?^^         0f  ^dication.    How  many.  2  gr  tablets  can 
be  prepared  from  the  total?  • 

20.    You  have  $2.25.    How  many  Gm  can  you  buy  if  6  Gm  cost  $25.00? 
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1.  Change -the  following  to  millimeters: 

65.5  M 
427  Hm 
10.13  man 
.015  an 
4,326  .1  M 

2.  Change  the  following  to  grains: 

13  Kg  ,  / 

21.05  Dg  \ 
.137  dg 
.  36.755  meg 
7,036.111  eg  . 

3.  ,Add:-   11.6  dm  +  .137  M  +  12.66  Km  +  125 ll  man  +  325  M  (express  in  mm). 

4.  Add:    7.7*L  +  125.6 ^ml  *  .037  cl  +  .0777  Kl  (Express  in  di) . 

5.  Subtract:    625  ml  from  1  L  (express  in  liters). 

6.  Subtract:    253/6  L  from  33.36  Hi  (express  in  ml). 

7.  -  Multiply:    33.1  cl  x -426  (express  in  L).  , 
8..  Multiply:  .6.113  x  25  mg  (ex^fress  in- Gm) . 

9.    Restate  to  a  lower  denomination  in  the  Apothecary-  System. 

a.  Reduce  1  c,  2  qt,  1  0,  12  fl       ,  6  fl      to  mx/ 

b.  Reduce         ,  6  V  »  6  ^  »  l?  ■   ,  11  gr  to  gr 

c.  .  Reduce  1  qt,  10*11  fl/    ,  to  f  1  y 

■10.    Restate  to  a  higher  denomination  in  the  Apothecary  'System. 

a.  5476  gr 
.b.    8995  gr 

c.  '10125  mx  . 

11.  Add:    3c, qt,  10  fl  ^  ,  3^fl  %f  ,  25  mx  +  1  qt,  6*  fl  \^ ,  5  £  1  y  ,  35  mx. 

12.  Add:    1%  ,  11  V-  ,  5  yt  2-)    ,  10  gr  +  2 1£  ,  1 1^  ,  3^  ,  1 -J   -t  10  gr. 

13.  Subtract:    2c,  1®,  5  fii^  ,  1  fl^  ,  3  mx  -  1  c,  2  qt,  7  £1 ,  '2  f  1^.  . 

14.  Subtract:    4 1k  ,  5  ^  ,  2       ,  1  }    ,  11  gr  -  lfa  ,  11  i..  ,  7*.  , 
2  h    >  10  gr      v  C/ 

15.  Restate  to  a  lower  denomination  in  the  Avoirdupois  System. 

a.    2  lb,.  12  oz,  235  gr  to  gr  * 
b".    1  lb,  10  oz,  10  gr  to  gr  ■ 
^  c.    1  lb,  218.75  gr  to  oz  '  * 
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16.    Restate  to  a  higher  denomination  in  the  Avoirdupois  System: 

a.  6125  gr 

b.  10666  gr 

c.  13,125  gr 

J7.    5  lb  of  peaches  cost  $10,25,    How  many  pounds,  can  you  buy  for 
^  3 . 25  ? 

18.  ,7  iljr0'    of  a  prescription  contains  3  Gm  of  active  ingredient. 
How  ntany  Gm  of  active  ingredient  would  be  needed  to  prepare  16 
fl  \^  of  thte  preparation?  v 


19.  A  pharmacist  has  5  lb  of  medication.    How  many  4  gr  tablets  can  be  prepared 
from  the  total?-  , 

20.  You  have  $2.25.    How  many  meters  can  you  buy  if  5  meters  cost 
S15.35? 


Department  of  Biomedical'  Sciences  HANDOUT  3ABR90530-I-2-3 

School  of  Health  Car*  Sciences,  USAF  .  $Pril  1976 

Sheppard,  Air  Force  Base,  Texas   76311  -  .  , 

PHARMACEUTICAL  CALCULATIONS  I 

1.  Convert  6*fl  J^to  ml.  J 

2.  Convert  15  Sm  to  gr. 

3.  Convert  250  ml  to  flj^l 

4.  Convert  1  f]^20  mx  to  ml . 

5.  If  a  mixture  weighing  30  Gm  is  divided  Into  100  rfosage  forms,  how  many  grains  will 
each  dose  weigh* 

6.  Convert  each  of  the  following  to  the  Metric  System:   ml/or  mg 

a.  1/60  gr 

b.  2  fl  ' 
c    3/8  gr  *  v  t 

d.  30  mx  "  •        ^  - 

e.  1/200. gr 

7.  Convert  each  of  the  following  to  the  Apothecaries  unit:^or  fl^^ 

a.  .150  ml 

b.  0.3  ml 

c.  .001  6m 

d.  065.  mg 

8.  A  certain  drug  is  available  in  15,  25  and  30  mg  tablets.    Express  these  amounts  in 
Apothecaries  system.    (  gr  ) 

9.  Convert  50  micrograms  to  grains.  . 

10.  If  2  fl  y6f-a  solution  contain  7  1/2  gr  of  a  chemical,  how  m^ny  grams  would  be 
contained  in  125  ml  of  solution? 

11.  If  a  chemical  costs  $3.50  a  pound  (AV)  what  is  the  cost  of  15  6m? 

12.  How  many  6.5  mg  tablets  can  be  obtained  f rom      &  of  a  chemical?  _  , 
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13:  A  prescription  calls  for  4/5  gr  of  Atropine  Sulfate  to  be  divided  into  80  dosfcs. 
How  many  milligrams  will  each  dose  wfelgh? 

14.  In  the  compounding  of  a  prescription  a  pharmacist  used  1/4  gr  of  Atropine^Sflffate. 
How  many  0.000325  Gm  doses  were  prescribed  on  the  prescription? 

15.  A  certain  elixir  contains  0.325  Gm  of'  Potassium  Thiocyanate  per  f  1  V". 

At  SI. 75  per  poipd,  what  is  the  cost  of  the  Potassium  Thiocyanate  required  to  make  1 
gallon  of  the  ertxir?  ■-w'  " 

16.  A  formula  for  a  cpugh  syrup  calls  for  1/8  gr  of  Codeine  Phosphate  per  f  1  How 
many  Gm  of  Codeine  Phosphate  should  be  used  in  preparing  one  pint  of  the  cough  syrup? 

17.  A  prescription  calls  for  2  grains  of  Ephedrine  Bi'tartrate.    If  1  Gm  of  Ephedrine 
Bitactrate  cost  $2.00,  what  is  the  cost  of  the  amount  needed  1n  the  prescription? 

18.  Convert  2  c,"  3  qtt  1  9  to  ml.  ^ 
1J9.  Convert  1  lb,  3  oz  'to'mg. 

20.  Convert  15  Gm  to  oz. 


J 
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1.  Convert"  8  fl  3^ to  ml.         •  '  '  . 

2.  Convert  21  On  to  gr. 

5.  Convert  350  ml, to  £1  ^r/,  •  \  ... 

4.  Convert  3  fl  ^"15  mx  to  ml.- 

-5.    If  a  mixture  weighing  IS  On  is  divided  into  50  dosage  forms,  how 
*many  grains  will  each  weigh? 

Convert  each  of  the  following  to  the  Metric  System:  rv\\  6c  *vv^*' 

_    a'..  1/15  gr 

b.  >5  fly 

c.  6/7  # 

d.  15  mx  >  * 

e.  125^3^ 

~.   Convert  each  af  the  following  to  the  Apothecaries  units:    \y  <>*  £  =L^« 

a.  125  ml  fc  s  .  • 

b.  015'.  ml  ._«•*.. 

c.  01.5  Gm  • 

d.  135.  mg      _.  „ 

8.  A  certain  drug  is  available  in  20,^30,  and  40  mg  tabletsv  Express 
these  "amounts  in- Apothecaries  system*  ( 

9.  Convert  25-  micrograms  to  grains. 

10.  ~If  3  £1  V^of  a  solution  contains  10'  gr  of  a  dienical,  how  many 

grams  would  be  contained  in  125  ml  of  solution?     .  ^  -  -  .    •  ' 

11 .  If  a  chemical-cost  "$2.75  a-poufld  (AV) , 'what  is  the  cost  of  7  On? 


12 


,How  many  6.5  mg  tablets  can  be  obtained  from  *^ss  of  a  chemical? 


s 


4* 


15.   A  prescription  calls"  for' 1  1/4  gr  of  .atrophine  sulfate  to  be  divided 
intojj}0  doses.    How  many  milligrams'  will  each  dose  weigh? 

« 

14.  In  the  compounding  of  a  prescription  a  pharmacist  used.  1/2  gr  of 
atropine  sulfate.    How  many  0- 000650  On  doses  were  prescribed  on 

•  the  prescription?  *  , 

\  *  '  V    *  y 

15.  A  certain  elixir  contains  '0.125  Gm  of  potassium  thiocyanate  per  fl^^. 

At  SI. 75  per  pound,  what  is  the  cost  of  the  potassium  thiocyanate  inquired 
to  make  1  gallon  ot  the  elixir? 


16.   A  formula  for  a  cough  syrup  calls  for  1/4  gr  of  codeine  yhosphate  per 
*    fl       .    How  many  On  of  codeine  phosphate  should  be  usedfin  preparing 
1  "q£  of  the  cougn  syrup? 


7f 
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r.    A  orescriptiori  calls  for  4  grains  of  euhedrine  bitartrate.  If* 
Z  fjn  of  ephedrine ^bitartrate  cost  $4.00,  what  is  the  cost  of  the 
amount  needed  in  the  prescription? 

18.    Convert  3  c,  1  qt,  1  ©  to  ml*** 

lj.    Convert  5  lb,  11  oz  to  mg, 

-0.    Convert  350  Gn  to  oz. 


2. 
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Convert  11  Fl^toml. 

2.  Convert  3i'#Gm  to  gr. 

3 .  :onvert','27S  ml  to  f  1  V. 

4.  Convfert  S i  £1  V20  mx  to  ml. 

*5.    If  a  mixture  weighing  10  On  .is  divided  into  25  dosage  forms,  how  many 
grains  will  each  dose- weigh? 

6:    Convert  each  of  the  foUpwing^to  the  Metric  System.  r*\  o< 


5/7  gr 
26,  rax 
35  • 


J 


Convert  each  of  the  following  to^the  Apothecaries  Units.     ^>  ot* 


a.  75  ml  / 

b.  0.25  ml  ■  * 

c.  ,025  On 

d.  £05.  mg 


8.    \  certain  drug  is  available  in  5,  10  §  15  mg  tablets.  'Express  thes\ 
amounts  in  apothecaries  system,    ^  c^y  ,  *  3 

9 ; ,  Convert  10  micrograms  to  grains . 

10.  If  5  flVof  a  solution  contains  9  gr'of  a  chemical,  how  many, grains 
would  be  contained  in  100  ml  of  solution? 

11.  vif  a,  chemical  cost  $1.50  a  pound  (AV),  what 'is  the  cost  of  3.5  Gm? 

12.  Howunany  13  mg  tablets  can  be  obtained. from,    ^f£i  of  a  chemical?  * 

15.    A  prescription  calls  for  3/5 of  atropine  sulfate  to  be  divided  • 
into  6Q  doses.    How  many  milligrams  will* each  dose  weigh?. 

14.  In  the  compounding  of  a  prescription  a  pharmacist  used  1/8  gr  of 

•  atropine^ailfate.    Hbwmajiy  0.000325  Gm  doses  were  prescribed  on  the 
prescripl^j^? 

15.  \  certain^ elixir  contains  0.275  Gm  of  potassium  thjocyanate  per^l 
At  $1.75  per  pound,. what  is  Xhe  cost  of  the  potassium  thiocyanate  re* 
auired  to  make  1  .gallom  of  the  elixir? 


A  formula  for  a  cough  syVup  calls  for  1/2  gj  of  codeine  phosphate' per 
fl  V"  i.    How  ^  Gnv  of  codeine  phosphate  should  be  used  in  preparing 
1  gallon  of  the  cough  syrup?  V 


1  ' 


17,    A  prescription  calls  for  1  grain  of  et>hedrine  bitartrate.    If  1/2 
CSa'of  ephedrine  bitartrate  costs  $1.50  what  is* the  cost  of  the 
ophedriae  bitartrate  needed  in  the  prescription? 

13.    Convert.!  c,  3  qt,  1  ©,  5  -fl  ^/to  ml. 

19.  Convert  6  lb,  6  oz  to  mg. 

20 .  Convert  225  On  to  oz. 
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I.  A  certain  elixir  contains  0.325  Gm  of  Potassium  Thiocyanate  per  1  fy. 
At  per  pound  (Avoir),  what -is  the  cost  of.  the  potassium  tluo-6' 
sXJiuie  required  to  make  1  gallon  of  the  elixir? 

\  foraula  for  a  cough  syrup  calls  for  1/8  gr  of  codeine  phosphate  per 
4  fy  .    How  many  grams  of  codeine  phosphate  should  be  used  in  pre- 
paring one  pint  of  the  cough  syrup? 

3.  If  the  cost  of  10  On  of  merbromin  is  $1.25,, what  is  the  cost  of 
4  1/2  gr?  ^  % 

4.  Convert  3  gal,  1  pt,  10  fV  to  milliliters  v 

5.  If  a  preparation  contains  5  On  of  a  drug  in  SOO  ml,  how  many  Cm  are 
contained  in  'each  tablespoonful  dose? 

6.  How  many  ^rams  of  a  chemical  are  required  to  make  120  ml  of  a  solution, 
each  teaspoonful  of  which  will  contain  3  mg  of  the  chemical?  •  - 

7.  How  many  15  minimum  doses  are  contained  in  60  ml'  of  a  tincture? 

•  If  the  dose  of  a  drug  is  1/16  gr,  how  many  doses  are'  contained  in 

<>.    If  a  medicine  is  to  be  taken  three  times  daily,  and  if  180  ml  are  to 
be  taken  in  four  days,  how  many  tablespoonfuls  should  be  prescribed 
for  each  dose? 

10.    How-many  teaspoonfuls  per' dose  must  be  taken  if  8  f  V"of  a  medicUne 
are  to.be  taken  three  times  a  day  for  eight -days?  O 

II.  What  is  the  dosage,  in  teaspoonfuls  if  240  ml  of  a  medicine  contain 
48  doses?  • 

1\    If  a  prescription  contains  0.24  Gm  of  codeine  nhospha,te  in  120  mi, 
how  much  is  contained  in  each  teaspoonful  doser 

15.    How  many  grains  of  a  chemical  are  contained  in  each  capsule  if  a 
"  ■  mixture  containing  1  1/4  "gr  of  the  chemical  is  divided  into  aO 
capsules?  * 

14.    If  180  ml  of  a  cough  mixture  contain  3/4  gr  of  Dilaudid,  how  much 
■  is  contained  in  1  teaspoonful  of  the  mixture? 


15     How  many  grans  of  a  chemical  are  required  to  make  120  ml  of  a  mixture 
each  teaspoonful  of  which  is  to  contain  2.S  mg? 

9 

16.    Rx   Codeine  Phosphate   0.24  Gm 

Sodium  Citrate        4.0   Gm  .m 
Chloroform  0.5  onl 

.Tolu  Syrup  Qsad      120.0  ml 

S "  *  Fl 

How '  many  ng  of  codeine  phosphate  .and' how  much  chloroform  are  contained 
in  each'  dose?  ' 


17.    Rx-  Phcnobarbital       '0.6  mg 

oeiladonna  Tine     12.0  ml  • 
Peppermint  Water 

Qsad    120.0  ml  • 
?  Si^:    I  tsp  T.I.D.  ^ 
how  :.;uch  phenobarbital  5  how  much  Belladonna  Tincture  vvill  b,e 
-  contained  in  each  dose?  ,  & 

IS.    A  powder  is -divided  into* 36  capsules.    If  each  capsule  contains  0.5 
mg  of  one  ingredient,  15  mg'of  a  second,  and  enough  of  a  zhil'd  to  make 
0.5O0  On,  how  much  of  each  was  there  in  the 'original  powder? 

19.  A  solution  contains  30  mg  of  a  chemical  per  120  ml  and  has  a  dose 

.   of  10  drops.    If  the  dispensing  dropper  calibrates  25  drops  per  ml, 
how  many  meg  of  the  chemical  are  contained  in  each  dose? 

20.  The  dose  of  a  drug  is, 5  mg  per  kilogram  of  body  weight.    How  man/ 
grams  should  be  given  to  a  child  weighing  55  lb? 

21.  The  usual  rectal  dose  of  tribromoethanol  is  0.06  ml  for  each  kilograr. 
of  .body  weight.    How  many  milliliters  should  be  given  to  a  person 
weighing  150  lb?  *  .  .  ' 


If  the  usual  adult  dose  of  a  drug  is  324  mg,  what  is  the  dose  for  a  . 
child  6  yeefrs  old?  ^ 

23.    If  the  usual' adult  dose  of  a  drug  is  5  ml,^what  is  the  dose  in  fi;^ 
of  a  child  4  years  old?  O 

2A.  'li  the^usual  adult  dose  is  6  fl^L/^,  what  is  the  dose,  in  milliliters, 
fbr  a  cln^weiglTing  75"  lbs?    "  y 

25.    The  usual  adult  dose  of  Benadryl  Elixir  is  2  tablespoonfuls ,  what  is 
the  dose  in  milliliters  for  a  child  weighing  120  lbs? 
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PHARMACEUTICAL  CALCULATIONS  I 

1.  A  certain  elixir  contains  0.225  Gm  of  Potassium  Thiocyanate*per  flj^i.    At  $1.75  per 
pound  (AY)\  what  is  the  cost  of  the  Potassium  Thiocyanate  required  to  make  1  gallon  of 
the  elixir? 

2.  A  formula  for  cough  syrup  calls  for  1/4  gr  of  Codeine  Phosphate  pen  flVH.  How 
many  Gm  of  Codeine  Phosphate  should  be  used  in  preparing  one  pint  of  the  cough  syrup? 

2.    if  the  cost  of  15  Gm  of  Merbrotnin  is  $1.50,  what  is  the  cost  of  5  gr? 

4.  Convert  1  gal ,  1  qt,  5  fl^toml. 

5.  If  a  preparation  contained  3  Gm  of  a  drug  in  250  ml  i  how  many  Gm  are  contained  in 
each  tablespoonful  dose?  . 

6.  How  many  Gm  of  a  chemical  are  reqaired  tomake  150  ml  of  a  solution, -each  table- 
spoonful  of  which  will  contain  5  mg  of  the  chemical?  / 

7.  How  many  10  minimum  doses  are  contained  in  30  ml  of  a  tincture? 

8.  If  the  dose  of  a  drug  is  1/20  gr,  how  many  doses  are  contained  in  ^i? 

9.  -   If  a  medicine  is  to  be  taken  three  times  daily  and  if  250  ml  are  to  be  'taken  in  four 
days,  how  many  tablespoonfuls  should  be-  prescribed  for  each  dose? 

10.  How  many  teaspoonfuls  per  dose  must  be  taken  if  fVv  of  a  medicine  are  to  be  taken 
three  times  a  day  for  3  days?  m  f 

11.  What  is  the dosage _j_n  tablespoons^ 

12.  If  a  prescription  contains  0.45  Gm  of  Codeine  Phosphate  in  150  ml,  how  much  is  con- 
■  tained  in  each  teaspoonful  dose? 

13.  How  many  grains  of  a  chemical  are  contained  in. each  capsule  if  a  mixture  containing 
3/4  gr  of  the  chemical  is-divided  into  30  capsules? 

13.  If  150  ml  of  a  cough  mixture  contain  3/4  gr  of  Oilaudid,  how  much  is  contained  in 
]  teaspoonful  of  the  mixture? 

15.  How  many  grams  of  a  chemical  are  required  to  make  150  m!  of  a  mixture,  each  teaspoonful 
of  which  is  to  contain  5  mg? 

16.  Rx  Codeine  Phosphate  0.36  Gm 

Sodium  Citrate  5.0  Gm 

Chloroform  0.75  ml  >  * 

'  Tclu  Syrup  QSA0  125.0   ml  * 

Sig:  FlVir 

How  Tiany  mg  of  Codeine  Phosphate  and  how  much  Chloroform  are,  contained  in  each  dose? 
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17.  Rx  Phenobarbltol 

Belladonna  Tine 
Peppermint  Irfater 


0.5  mg 
15. &  ml 


QSAO  125.0  \rnl 


Sig:    FlVH  T.I.D.  /P. 

How  much  Phenobarbltol  and  how  much  Belladonna  Tincture  will  be  contained  in  i^rn  t 

dose? 

18.  A  powder  is  divided  Into  25  capsyles.  If  each  capsule  contain  0.6  mg  of  one  ingredient 
17  mg  of  a  second,  and  enough  of  a  third  to  make  0.50  Gm,  how  much  of  each  was  there  in 

the  original  powder? 

»  •  * 

19.  A  solution  contains  25  mg  of  a  chemical  per  150  ml  and  has  a  dose  of  5  drops.  If 
the  dispensing  dropper  calibrates  30  drops  per  ml,  how  many  meg  of  the  chemical  are  con- 
tained in  each  dose? 

20.  The  dose  of  a  drug  is  7  mg  per  kilogram  of  body  weight.    How  many  grams  should  be 
given  to  a  chitcf  weighing  75  lbs? 

21.  The  usual  rectal  dose  of  THbromoethanol  13  0.I5  ml  for  each  kilogram  of  body  weight. 
How  many  milliliters  should  be  given  to  a  person  weighing  125  lbs? 

22.  If  the  usual  adult  dose  of  a  drug  1$  7.5  ml ,  what  is  the  dose  in  fl^f'a  child  6 
years  old?  1 

23.  If  the  usual  adult  dose  of  a  drug  is  250  mg,  what  is  the  dose  for  a  child  8  years 
old? 

24.  If  the  usual  adult  dose  is  3  flV  what  1$  the  dose  in  milliliters,  for  a  child 
weighing  80  lbs?  * 

25.  The~usuaTdose^f  Benedryl  elixir  is  2  teaspoonfuls,  what  is  the  dose  in  milliliters 
for  a  child  weighing  100  1b&? 


'  2 
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Pa     Phenobarbitol  0 . 7  5  me 

3elladonna  Tine  -  12.5  ml 
Peppermint  Water 

QSAD  150.0  ml 


PI  V  ss   T.I.  D.  s  . 

How  much  phenobarbital  and  how  much  belladonna  tincture  wnl  be 
contained  in  each  dose? 

iS     A   owder  is' divided  into  30  capsules.    If  each  capsule  contains 
•  0.WS  ..u  of  one  ingredient,  18  nig  of  a  second ,  and  enough  of  a  thira 
tc  make  O.70  On,  how  much  of  each  was'  there  in  the  original  powder? 

i'9     A  eolation  contains  55  mg  of  a  chemical  per  175  ml  and  has  a  dose 

of  7  irors.  'If  the  dispensing  dropper  calibrates  25  drops  per  ml,  . 
how  inany"  nicg  o£  the  chemical  are  contained  in  each  dose? 

20.    The  dose  of  a  drug  is  10  mg  per  kilogram  of  body  weight.    How  many 
grams  should  be  given  to  a  child  weighing  80  lb? 

2.1 .    The  usual  rectal  dose  of  tribromoethanol  is  0.-05  ml  for  each  kilogram 
of  body  weight.    How  many  milliliter^shquld  be  given  to  a  person 
weighing  11?  lb? 

22.    If  the  usual  adult  dose  of. a  drug  is  300  mg,  what  is  the  dose  for 
a  child  10  years  old? 

25.    If  thew usual,  adult  dose  of  a  drug  is  10  ml,  what  is^the^dose  in  " 

_      f]      o£ .  a-€hi-ld-"«-y ears-old?-     »  - 

24.  If  the  usual  adult  dose  is  10  fl \/ ,  what  is  the  dose  in  milliliters 

for  a  child  weighing  50  lb?        Q  ,  ■■ 

» 

25.  The  usual  adult  dose  of  Behedryl  elixir  is  1  tablesp'oonful,  what  is. 
the  dose-  in  milliliters  for  a  child -weighing  95  lb?- 
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3ABR'J0530  Fharm  Cal-I         1  '  Worksheet  3A13R9 0530-  f -12 


i.   A  cerjain  elixir  contains  0* 125  On  of  Potassium  Thiocyanate  per 

fi  J{  ss,  At  $1.50  per  pound  (AV).  what  is  the  cost  of  the  potassium 
thiocyanate  required  to  make  2  gallons  of  the  elixir? 

t,    A  formula  for  a  cough  syrup  calls  for  1/2  gr  of  codeine  phqsphate 
^er  fl  \~  i.    iiow  many  Gn  of  codeine  phosphate  should  be  used  in  pre- 
paring One  gallon  of  the  cough  syrup? 

3,    If  the  cost  of  12.5  On  of  merbromin  is  $.75,  what  is  the  cost  of 

100  gr? 


4.    Convert  5  gal,  3  qt,  nNfl^fo  ml. 


I.    I:  a  preparation  contains  2.5  Gm  of  a  drug  in  100  ml,  how  many  Gn  are 
contained  in  each  tablespoonful  dose? 

o.    Mow  many  gr  of  a  chemical  are  required  to  make  250  ml  of  a  solution, 
each  teaspogaful,  o£  jaiuch-faill  contain  4  mg~of  the  chemical? 

7.  iiow  many  5  minimum  doses  are  contained*  in  15  ml  of  a  tincture? 

*  * 

8.  If  the  dose  of  p^enxg  is  1/10  gr,  how  many  doses  are  contained  in ' 

r  \ 

jt    I.  a  medicine  il  to  be  taken  twice  daily,  and  if  100  ml  are  to  be  taken 
in  three  daySw/how  many  teaspoonfuls  should  be  prescribed  for  each  dose 

10.  How  many  teaspoonfuls  per  dose  must  be  taken  if  f  v/vii  of  medicine 
are  to  oe  taken  three  times  a  day  for  6  days?  Q 

11.  What  is  the  dosage  in  tablespooiifuls,  if  150  ml  of  a  medicine  contains 
25  doses? 

12.  If  a  prescription  contains  0.30  On  of  codeine  phosphate  in  100  ml,  how 
much  is  contained  in  each  teaspoonful  dose? 

a  chemical  are  contained  in  each  capsule  if  a  -  - 
2  gr  of  the  chemical  is  divided  into  20  capsules? 

gh  mixture  contain  1  gr  of  Dilai^id',  how  much  is 
contiuJiecrTn  2  teaspoonfuls  of  the  mixture? 

15.  How  many  grams  of  a  chemical  are  required  to  make  200  ml  of  a  mixture, 
eacn  tablespoonful  of  which  is  to  contain  12  mg?  1 

16,  Rx   -    Codeine  Phosphate  0.30  Gm 

Sodium  Citrate  7.50  On 

Chloroform  0.95  ml 

Tolu  Syrup    QSAD         150.0  ml 


Sig:    Fl  V^ss 

How  many  mg  of  codeine  phosphate  and  how  much  chlorof oim  are  contained 
in' each  dose? 
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f Department  of  Biomedical  Sciences  f>T  3ABR90530-I-1 

School  of  Health  Care  Sciences,  USAF  March  1975 

Sheppard  Air  Force  Base,  Texas 

FUNDAMENTALS  OF  PHARMACY  " 

OBJECTIVE 

Solve  problems  pertaining  to  basic  mathematical  operations.  v 

INTRODUCTION         '  • 

Pharmacy,  to  many  of  you  might  mean  the  corner  drug  stbre  where  you 
were  able  to  buy  just  about  anything  from  cosmetics,  to  magazines,  to 
pop-up  toasters?    It  normally  had  a  high  counter,  somewhere  ip i the  rear  * 
of  the  store,  which  concealed  everything  except  the  heaxl  and  white  coated 
shoulders  of  the  pharmacist.    There  were  always  two  or  three  c^rks-  and 
the  pharmacist  who  seemed  to  be  concocting  some  mysterious  fortfiuNla4p 

'  The  Air  Force  Pharmacy  is  unlike  any  pharmacy  most  of  you  mignt'be 
acquainted  with.    There  are  no  clerks,  cosmetics,  school  supplies;  just 

.trained  pharmacy  personnel,  medications  and  chemicals.    You  have  been 
selected  to  serve  as  a  member. in  one  of  the  most  important  fields  within 
the  medical  service.    Each  year,  millions  of  prescriptions  are  fiTled 
by  Air  Force  pharmacy  specialists  and  technicians  around  the  world. 
Without  the  pharmacy  service  cp6rsonrfel  ,  the  overall  care  of  the  patients 
would  not  be  fulfilled.    In  turn,  the  mission  of  the  Air  Force  would  be  4 
affected.    The  purpose  of  this  course  is  to  prepare  you  to  effectively4 
meet  the  demands  of  modern  pharmacy  in  your  role  as  a  Pharmacy  Specialist. 
Today's  pharmacy  is  changing^and  the  emphasiVi&ti  compounding  pills  and 
certain  dosage  forms,  and  mysterious  formulations  is  being  replaced  by 
subjects  such  as  drug  distribution  systems,  unit  doses,  strip  packaging,  ' 
drug  information  centers,  drug -interactions,  I.V.  admixtures  and'drug 
stability.    Today  we  are  increasingly  concerned  with  the  patient  receiving 
quality  medications.    It  is  not  sufficient  to  accurately  weigh  some 
ingredients  on  a  prescription  balance  and 'incorporate  them  into  a  weighed 
quantity  of  ointment  base  or  dissolve  them  in  a  flavored  vehicle.  Hospital 
pharmacies,  large  and  small,  that  engage  in  bulk  compounding  and  prepackaging 
cannot  insure  quality  products  unless' they ^have  adequately  trained  personnel. 

INSTRUCTIONS 

The  instructor  supervisor  will  welcom4  the  class,  introduce  them  to  the 
pharmacy  career  field  and  discuss  the  purpose  and  policies  of  the  course, 
including  cl ass  schedule,  graduation  date  a\)d  administrative  requirements 
of  the  School  of  Health  Care  Sciences.    He^ll  brief  the  students  on  policies 
of  both  school  and^  squadron.    He  will  inform. them  of  their  -responsibil i ties 
as  students  and  airmen  concerning  such  items  as  uniforms,  appearance,  conduct 
and  behavior..  -  He  will  isSlie  text  bobks,  course  materials  and  select  a  class 
leader.    The  NCOIC  will  explain  course  content,  examination,  critiques, 
remedial  training,  counseling,  el inrmation,  assignments  and  course  completion. 
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Absences  from  class  must  be  coordinated  with  the  flight  or  class  leader 
and  instructor  and  approved  by  the  course  supervisor. 

Sick  call  will  be  on/ an  appointment  basis  through  the  base  dispensary. 
Appointments  will  be  mape  by  the  Student  squadron  orderly  room  before  class 
in  the  morning  or  by  the  pharmacy  training  section  during  school  hours. 

Tel ephone  cal  i s  vylll  be  limited  to  those  of  emergency  nature ^when  origi- 
nating  in  the  pharmacy  training  section.    Incoming  emergency  calls  will  be 
handjed  as  expeditiously  as  possible  for  the  benefit  of  the  person  concerned. 
Pay  telephones  are; provided  on  the  first  floor  of  the  building  for  routine 
*  calls.    .7  m  <  m 

Flight  or  cUss  leader  is  selected  for  each  class.    The  class  leader  acts 
as  spokesman  for4  the<  class.    He  also  promotes  group  spirit  and  effort.  Per- 
formance of  certain  routine  duties  by  the  students  are  essential  for  efficient 
classroom  administration  and  housekeeping.    The  class  leader  will  supervise 
the  details  for  accomplishing  these  tasks.    A  complete  briefing  on  details 
and  housekeeping  responsibilities  will  be  given  by  the  staff. 

/.'•:'       -      -  ■     '  ' 

/  *-*  TRAINING  MATERIALS  , 

Materials  issued  \for  your  class  use  are  study  guides  and  workbodks  (SW), 
and  pertinent  Air  Force  Publications  as  well  as  the  following  technical 
references:  %  '  -  ^ 

2         *2  ' 


The  course  supervisor  will  discuss  honor -graduates,  training  objectives, 

physical  facilities  and  functions  and  introduce  the  instructor  staff.- 

>  »  • 

INFORMATION 

During  the  many  years  the  pharmacy  course  has  been  in-operation ,  certain*   '  " 
administrative  and  scholastic  policies  (which  affect  your  academic  progress, 
needn  activities,  and  interests)  have  been  established/  These  policies  are  "  .  ? 

briefly  outlined  below  to  provide  you  with  a  ready  reference  of  your  individual  rjj 
inquiries.  Also  outlined  in  this  section  is  a  brief  description  'of  the  subject  1 
areas  covered  in  this  course.  The  Organization  Structure,  Duties  and  Responsi-  \  o 
bill  ties  and  Pharmacy  Career  Ladde/  will  also  be  discussed.   ^ 

4  ADMINISTRATIVE.  REQUIREMENTS 

/  *  * 

Recordjs  provide  j&sential  information  for  administering  and  directing 
studeht  affairs  in  tHe  section./  Consequently,  requested  information  shoy]^ 
be  completed  and  supplied  as  ouickly  as  possible. 

/  '  <  *  1 

Leave  will  not  normally  pe  granted;  however,  emergency  leave  will  be  pro- 
cessed in  the  usual  manner  tnrough  your  squadron.  —  — —  — 


1  United  States  Pharmacopoeia     -  .  .  . 

National  Formulary  • 
Remington's  Pharmaceutical  Sciences  . 
Physicians'  Desk'Reference         '     v.      *•  / 
Rogers'  TnorgShic  Pharmaceutical  .Chemistry  ^ 
Cutting's  Handbook  of  .Pharmacology 

Study  Guides  and  Workbooks  provide ,•  or  refer -to,  general  material  which 
supports  a  unf* of,~instru(*tiqn.    They  also/contain  material'  concerned  with    .  • 
specialized  procedures-,  work  to  be  completed,  problems  to  be  solved,,  and  . 
questions  to  be  answered.    You  must  study  the  atoplidable  guide  and  references 
to  be  prepared  for  the  instruction  and  di scussiton Vnich  takes  place  during  a  • 
specific  instructional  period.  *'\  , 

AirFor*ce  Publications  and  Technical*  References*  issued  to  you  are  those 
which  support  the  various  units  of  instruction. ■  The  references  found  in 
each  SW  identify  the  reference,  applicable  to  the  unit  of  instruction.        #  •• 

SCHOLASTIC  CONDITIONS  AFFECTING  STUDENT  PROGRESS 

■   . ,  ' 

Grades   You  will  be  graded  in  both  raw  and    percentage  grades.  EacHblock 
has  FlimTTmum  passing  score.    Anytime  you  receive  a  score  below  th1s_f1xW  grade 
you  have  done  unsatisfactory  woVk  and  will  be  in  danger  of  being  withdrawn  from 
the  course.    The  course  supervisor  will  determine  appropriate  action  in  each 
case  of  unsatisfactory  work  accomplishment.  • 

'    Honor -Graduates.  TheJ  top  10  percent  of  tfce'  class  maintaining"  an  academic 
average  ab6ve  90  percent* throughout  the-  course.  ^  # 

^"Probationary  Continuation  is  the  means  by  which  a  student  def  ici  ent""  in  some 
aspect  of  his  training  may  continue  with  -his  class  in  the  expectation  that  the 
deficiency  will  be  corrected:  . 

Elimination  may  result  from  ^cademic  deficiency,  that  is,,  an  average  grade 
in  a  block  of  less  than"  the- mini  mum  grade  set  for  that  block..  Additionally,, 
administrative  el  imi  nationality  be  due  to  extended  absences  (such*  asj- leave  or 
hospitalization)  punitive  actions,  factors  over  which  the  student  had -control, 
(i.e-. ,  display  of  improper,  conduct,  failure  to  accomplish  work  assignments, 
uncqiperative.-'attitude),  and  other  controllable  actions! 

Faculty  Board  Ms  a  fact  finding  agency  which  cons ideYs  students  with 
training  'deficiencies  that  seem  tojf/arrant  termination  of  training.    The  board 
exercises  no  punitive  or  administrative  action;  nevertheless , 'the  board  s  pro- 
ceedings may  become  a  basis  for  such  actions.  -  •     .  ^  ". 

Remedial  Training  is  conducted  for  all'students  with  grades'of  less  than 
"lO  percent  above  the  minimum  passing. grade  for  the  block.  Remedial  training 
wiHNbe  conducted  per  instructions  of  the  course,. supervisor.  '  t 


Counseling  is  an  integral  part  of  instruction  and  is  employed  by  the 
course  supervisor  or  his  .refSresentative  to" assist  and  guide  the  student. 
If  you  encounter  problems,  academic  or  otherwise,  the  course  supervisor  is 
available  to  leqd  whatever  assistance  and  resources  he  possesses* toward  the 
solution  of^ these  problems.  c 

ORGANIZATIONAL  STRUCTURE 

The  Medical  Service  of  the  Air  Force  is  made  up  of  the  Surgeon  General, 

and  the  personnel  in  his  office, 


all  other  qualified  officers  and  airmen  servihg.in  medical  career  fields 
•  civilian  personnel  employed  to -support  the  Medical  Service  Mission,  and 
,  "civilian  consultants,    . ,  .  * 

•  The  primary  mis.sion  of  the  Medical  Service  is  to  provide  the  medical  • 
'  support  necessary  to  maintain  the  highest  possible  degree  of  combat  readiness, 
and  effectiveness  of  the  Air  Force,    This  mission  included  medical  support 
for  field  operations  and  cornet,  medical  and  dental  care,  veterinary  service, 
flight  med'icine,  military  pubTrc  health,  and  .occupational  medicine  for  all 
%  personnel, 

■  •  -  # 

The  Director  of  Base  Medicalv  Services  thas  the  responsibility  ^of  the 

.  medicaT  mission  at  his  base.    He  is  the  senior  Air  Force  physician  of  the 
base  medical  unit.    The  Air  Force  hospital  systefn  is  represented  by  instal- 
lations ranging  from  small  dispensaries  manned  by  one  or  two  doctors  to 
large  hospitals  with  professional  staffs  numbering # the  scores.    All  personnel 
required  to  carry  out  the  mission  of  the  base  medical  services  will  be  under 
his  pperfessional  supervision,    (Page   lj?    wi IV  show  the  Hospital/Dispensary 
Orgarvization  Structure.  'The  relationship  of  professional  and  support  per- 
j        sonneV^to  the  Hospital  'Cpmrcander  is  shown  on  this  chart.) 

You  are  interested  in  the  organization  of  the  Pharmacy  Service  and  its 

;  contribution  to  the  medical ^ mission.    By  referring  to  page  _8  (Organization  - 

Hospital  Services)  you  will 'see  that  the  Commander  of  the  Base  Medical  Unit 
or  Director  of  Base  Medical  Services  has  a  physician  who  acts  as  a  coordinator 
'of  the  professional  services  in  the  hospital.    This  physician'is  known  as 
the  Chief  of  Hospital  Services.    The  professional  departments,  such  as 
surgery,  nursing,  radiology,  laboratory,  and  pharmacy  are  his  responsibilities. 
Problems  associated  with  the  management  and  administration  of  the  pharmacy 
-should  be  coordinated  with  the  Chief  of  Hospital  ^Services.*  Ve  wijl  examine 
the  organization  of  the  pharmacy  services  in  more  details 

% 

The  hospital  .commander  appoints  a  commissioned  officer  who  is  also  a 
graduate,  licensed  pharmacist  as  Pharmacy  Officer.    If  a  commissioned  graduate, 
licensed  pharmacist  of  the  Biomedical  Sciences  Corps  is  not  available,  A  Civil- 
CService  Employee  who  is  a  graduate  licensed  pharmacist  is  appointed  as  Chief  » 
*    ,    /of.  the  Pharmacy  Service.    If  no  CiviT  Service  Pharmacist  is  available,  the 
commander  wifl  designate  a  physician  as  "Pharmacy  Officer. " 
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The  Pharmacy  Officer  will  be  responsible  for  the  overall  mission 
and  operation  of  the  pharmacy  and*  is  designated  as  the  consultant  in 
pharmacy  for  the  staff  of  the  medical  treatment  facility.    The  Phar- 
macy Officer- will  have  the  assistance  of  a  noncommissioned  officer 
known  as  the  NCOIC  of  Pharmacy.*    The  .NCOIC  is  responsible  to  the  phar- 
macy officer  for  the  management  and  administration  functions  including 
the  supervision  of  assigned  pharmacy  specialists  and  technicians.  , 
Page     9    shows  the  relationship  of  the  pharmacy  service  in  the 
hospital-  f 

{ 

The  pharmacy  in  an  Air  Force  Hospital  has  many^  functions.  It 
provides  the  hospital  staff  with  information  on  all  drugs  stocked  in 
the  pharmacy-.    It  stores,  manufactures,  and  dispenses  pharmaceuticals 
to  patients.    The  pharmacy  maintains  prescribed -records  of  stored  and 
dispensed  pharmaceuticals.    .The  pharmacy  must  comply  with  the 
federal  regulations  governing  the  storage  and  issue  of  specific 
drugs,  narcotics,  and  poisons.    One  of  the  additional  functions  is 
to  conduct  on-the-job  training  of  assigned  duty  personnel.  To 
provide  these  services  the  pharmacy  must  have  well  trained  personnel. 

DUTIES  AND  RESPONSIBILITIES 
PHARMACY  SPECIALIST 

Specialty  Summary 

Requisi  tions*  stocks  compounds,  and  dispenses' medicinal  preparations. 
Duties  And  Responsibilities  1  5  • 

COMPOUNDS  AND  DISPENSES  MEDICINAL  PREPARATIONS.    Interprets  prescriptions 
and  formulas  to  determine  content  and  therapeutic,  chemical,  and  physical 
compatibility  of  ingredients.    Confers  with  writer  of  prescription  on  any 
questions  that  arise  to  prevent  possibility  of  error  Jn  desired  therapeutic 
action,  i  Calculates  amounts  of  ingredients  required  for  prescriptions  or 
formulations.    Weighs,  measures,  and  combines  drugs  and  chemicals  according-  ~ 
to    accepted  pharmaceutical  methdds.    Prepares ,"  packages  or  bottles,  and  * 
labels  prescriptions  \s  ordered  by  physicians,  dentists,  or  veterinarians, 
Manufactures,  labels,  and  stores  preparations  according  to  official  United 
Statesr  compendia  and  other  reference  literature.    Issues  medicaments  to 
patients,  wards,  and  clinics. 


So 


REQUISITIONS^  STORES  PHARMACY  SUPPLIES.    Inventories  drugs  and  equip- 
ment periodically.    Ascertains  supply  requirements  and  prepares  supply 
requisitions.  'Receives  incoming  pharmaceuticals  in  bulk,  separates,  and 
stores.    Safeguards  items  such  as  chemicals,  drugs,  biological\ products, 
narcotics,  and  alcohol.    Rotates  stocks  to  insure  freshness  and  potency. 

PERFORMS  GENERAL  PHARMACY  TASKS.    Posts  and  maintains  pharmacy  records, 
including  special  files  required  in  dispensing  of  narcotics  and  alcohol. 
Cleans  and  arranges  pharmacy,  equipment,  and  supplies. 

SUPERVISES  PHARMACY  PERSONNEL.    Assigns  work  and  evaluates  performance 
for  attaining  desired  standards.    Conducts  on-the-job  training  in  compounding, 
requisitioning,  storing,  and  dispensing  medicinal  preparations. 

Specialty  Qualifications 

KNOWLEDGE.    Knowledge  of  principles  of  chemistry;  pharmaceutical 
arithmetic;  pharmacology;  and  medical  ethics  is  mandatory.    Possession  of 
mandatory  knowledge  will  be  determined  in  accordance  with  AFM  35-1. 

EDUCATION.    High  school  courses  in  biology  and  chemistry  are  desirable. 

t    EXPERIENCE.*  Experiences  in  functions  such  as  compounding,  storing,  or 
dispensing  preparations  is  mandatory* 

TRAINING.    Completion  of  a  basic  pharmacy  course  is  desirable. 


r 


i. 


.OTHER. 

A  minimum  aptitude  level  of  General  60  is  mandatory. 
This  AFSC  may  be  awarded  to  WAF  airmen. 


Speciality  Data 


1.     Grade  Spread: 

Sergeant  and  staff  sergeant 
Airman  first  class   


90550 
90530 


2. 


Related  D.O.T.  Jobs: 
Pharmacy  Clerk  —  -  -  - 
Pharmaceutical  Detail  Man 


074.387 
2667158 


3. 


Related  D0D  Occupational 'Subgroup  -  -  312 


86 


r 
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'  PHARMACY  CAREER  LADDER 

Promotion  is  a  prime  area  of  concern  for  all  o'f  us.    The  pharmacy  field, 
1t4*&  most  others,  requires  its  personnel  to  advance  to  a  specific  level  of 
proficiency  and  training  in  order  to  qualify  for  upgrading.  Advancement 
fn  skill  levels  are  accomplished  either  through  resident  schools  or  dual 
channel  concept  of  OJT.    Specific  time  requirements  between  lev.els  must  also 
be  met  in  order  for  successfu]  upgrading.    The  specific  skill  levels, -titles, 
and  corresponding  ranks  are  listed  below: 

90010  Pharmacy  Helper    Airman 

90530  Pharmacy  Apprentice  y  -  A1C  * 

90550  Pharmacy  Specialist  Sgt  &  SSgt 

S0570  Pharmacy  Technician  TSgt  S'MSgt 

90590  Pharmacy  Superintendent    SMSgt  &  CMSgt  * 

f 


/  i. 


7  ' 


m 


aim  1 

I DSFI TAL/ D I STENSARY  ORGANIZATION  STRUCTURE 


Medical 
Squadron 
Section 


Gonrnander 


Special  Staff* 


Registrar 


Plant 
Mang^nent 


Hospital/ 

Aerospace 

Dispensary 

Medicine  \ 

Services* 

or 

AerOmedical 

Services 

Administrative 
Office 


Medical  Library 


Physiological 
Training 


i 


Materiel 


4$C*sinevss 
Office 


Veterinary 
Services 


Food 
Services 


'  4*  When 'authorized  by  HQ  USAF  for  specialty  centers. 

4 


88 


83 


CHART  2 

ORGANIZATION  -  1DSPITAL  SERVICES 


Radiology 


''Medicine 


Command 
 !   • 

i 

Hospital  Services 


-Histopathology 


Laboratory 


Cursing  Units 


Nursing  Service  <  Pharmacy 


Surgery 


 1 

General  Therapy 


r 


COMMANDER 
BASE  MEDICAL  UNIT 


9 


CWIEF  HOSPITAL  SERVICES 
(PROFESSIONAL  SERVICES) 


PHARMACY  OFFICER/ 


N/COIC 


-a 

I 


» 

i 

OUTPATIENT  , 
DISPENSING 

■■■■   f   : 

MANUFACTURING 
INPATIEM7^PlsteNSIW6 

j  SUPPLY 
j  ADMINISTRATION 

10 
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BASIC  MATHEMATICAL  OPERATIONS 

m 

a 

Although,  we  tend  to  think  of  fractions  and  decinjal  fractions  as  a 
very  simple  subject,  it  is  the  starting  point  of  all  math  problems.  There- 
fore a  review  will  be  .advantageous  to  you  as  a  foundation  from  which  other, 
more  complex,  pharmaceutical  problems  may  be  worked. 

*  s 

Eacfr*type  problem  you  may  lencounter  will  be  explained' by*  the  instructor. 
Fill  in  each  blank  in  the  example  section  as  the  information  is.  given  to 
you.    This  will  assist  you  in  working  the  practice  problems.    These  problems 
will  be  evaluated  by  the  instructor  to  insure  you  are  working  them  correctly. 
Complete  all  problems  assigned.    SHOW  ALL  WORK! 


In  this  PT  on 


Solve  Problems  Involving  Simple  Fractions 

1.  This  is  not  a  test.    This  is  a  learningjn^iiitrrfon. 
fractions,  you  will  be  learning  at  your  own  speed. 

2.  Two  types  of  programming  are  used  in  this  PT. 

■a.    LINEAR.    In  thfs  portion,  you  will  go  from  "frame"  to  "frame", 
■using'  £  p'ieee  of  paper  to  "cover  upcoming  frames  and  answers.    In  each  frame, 
you  are  given  information  and  then  a  question  to  answer  or  a  problem -to 
solve.    Your  answer  can  be -checked  to  the  left  of  the  next  frame,  "Peeking 
is  not  an  advantage.    If  you  make  an  error,  strike  out  your  incorrect  answer, 
reread  the  frame,  and  write  the  correct  answer. 

'      b.    SCRAMBLED.    In  this  portion,  you  will  be  given  problems  to  solve 
and  asked  to'  select  the  answer  from  a  list  of  answers.    Circle  the  answer 
you  choose  and  go  to  the  page  as  your  answer  directs,  follow .directions 
tclosely.    If  you  select  an  incorrect'""answer,  do  not  erase,  but  put  an  X 
through  the  circle.    Rework  the  problem  again  and  circle  another  answer. 

3  -READ  ALL  INFORMATION  CAREFULLY.  BE  SURE  YOU  UNDERSTAND  WHAT  IS  SAID 
BEFORE  YOU  TRY  TO  ANSWER  THE  QUESTION.  If  you  wish,  you  may  turn  back  in 
the  PT  'for  review  at  anytime.  ' 


11 


02 


whole 


fraction 


part 
whole 


part  q£  a 
whole 


denominator 
namerator 


1..  A  fraction  is  a  part  of  a  whole.    3   is  a  fraction" 

4* 

and  therefore  is  a  part  of  a 


2.    Part  'of  a -whole  is  the  definition  of 


3. 


The  definition  of  a  fraction  is  stated  as : 
 -  of  a 


r 


4.  'Define  a  fraction. 


-/ 


Fractions  have  two  parts  -  -  a  numerator  (above  the 

line)  and  a  denominator  (below  the  line). 

3  -  -  numerator 
-r     ,     -       .         Example:    8  -  -  denominator^ 
In  the  fraction  2,  the  number  3  below  the  line  is 

^e   and  the  number.^  above  the 

line  is  the 


6. 


All  fractions  have  denominators  and  numerators. 
In  the  fractions  |  and        the  3  and  12  are  ' 


and-  the  -2  and  11  are 


ERIC 


12 


93 


A'-1 


I 


Wrong!    12  x  3  *  36,  but  you  must  now  do  step.  2.    Add  this  product  (36) 
to  the  numerator;  retain  the  denominator  to  get  the  improper  fraction. 
Go  back  to  page  22,  Frame  29,  and  select  another  answer. 


Nope!    You  wilf  still  have  to  go  to  lower  terms..  ,You  reduced  by 
, dividing  two  into  the  numerator  and  denominator  but  you  must  now  find 
a  number  to  further  reduce  Q  and  theif  you1 11  have  it.    Return  to  page 
20A5  select  the  other  answer,  and  continue.  r.,  * 


2 

*■  is  the  correct  answer. 


Now  tr>:  another  problem. 


If  y6Vr  answer  is: 


3  *  1 
8  •  *3 


Go*  to  page*: 
29C 

.  37B  '  ' 


•  9 
16 


32B 


13 


ERJC 


94 


1*  denominators 

numerators 
•  * 

* 

*  7.    The  denominator  tells  how  .many  equal  parts  the 

whole  has  been  divided  into.    In  thfe  fraction  ro,  ! 
the  denominator  indicates  the  whole  has  been  ; 
divided  into               e<^ial  parts .                    -  j 

'  10 

m 

% 

,8.    Under  the  figures  below,  write  the  number  that 

WOUld  be  Used  as  the'  d^nnminatnr  n-F  o  £v- «i /*+••? 

:®    <S>  . ©    X  ■ 

a<               b.               c.  -  d. 

a.  4 

b.  2 

c.  3 

d.  4" 

•  9.    In  the  fraction  below,  circle  the  denominator  and 
explain  what  it  indicates. 

15                   .  - 

TZ              ■  • 

16  denominator 

Tells  (indicates) 
.how  many  parts 

tfie  whole  has 

been  divided 
•into. 

\ 

10.    The  numerator  (number  above  the  line)  of  a*  fraction 
.  shows  "how  many  parts  of  "the  whole  are  being  , 
considered."    In  the  fraction  \,  the  numerator 
indicates  that           parts  of  the  whole  are  being 
considered  and  the  denominator  indicates  that  the 
whole  has  divided  into            equal  parts/ 

2 

'  3  > 

■., 

i 
1 

■  .      ■-  :  

11.    In  the  fraction  i£,  the  number  of  parts  being 

14 

considered  is           and  the  part  of  the  fraction  . 
'  'that  tells  .us  this  is  called  the 

* 

Wrong!    Multiplication  and  ad'dition~are  correct  but  you  must  place 
this  sum  over  the  denominator  of  the  fraction.    Return  to  page  21 , 
•Frame  29,  and  select  another- answer. 


Right!  .  Now  try  this.    Reduce  ^  to  its  lowest  term. 
If  your  answer  is: 


1 

I 
I 

28, 


Go  to  page: 
•  17B 
>  19B 


No!    You  forgot  to  obtain  the- reciprocal  of  the  divisor 

'v  • 
(invert  the  divisor) ,  before  .you  multiplied.    Go  back  to 

page  38,  frame  57;  review  the  procedure- again,  then. rework 

the'  problem  "from  frame  59 -again  and  select  the  correct  ; 

answer . 


15 
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IS 

numerator 


numerator 


12.    The  number  of  parts  being  considered  is -indicated 


by  the 


of  a  fraction. 


W.    Under- the  figures  below,  write  the  fractions. 
The  number  of  parts  being  considered  aje  shaded. 


c . 


a. 


1 

3 
? 

2 

3 

1 
J 


14.    In  the'  fraction  below,  write  what  each  number  is 


6  numerator. 
Indicates  how 
many  parts  of 
the  whole  are 
being  consid- 
ered . 

7  denominator. 
Indicates  how  maiy 
equal  parts  the  ^ 
whole  has  been 
divided  into. 


proper 
and 

improper 


called  and  what  it  indicates:  ^. 
6 


7 


15.    There  are  three  types  of  common  fractions 

proper,  improper,  and  mixed  numbers .  The  three 
types  of  coirmon  fractions  are  mixed  numbers, 

and"  fractions 


16.    The  difference  between  proper  and  -  improper 

fractions  is  the.  size  of  the  numerator.  The 

numerator  of  an  improper  fraction  is  always  the 

same  as  or  larger  than  the  denominator;  therefore, 

in  a  proper  fraction,  the  numerator  is   

 thjrt  the  denominator.    


Correct.    Now  change  15  |  -to  an  improper  fraction. 


If  your- answer  is:    •  Go  t0  Pa8e: 

»  * 

19A 


76 
5 


Good!  i  You  might  have  started  with  dividing  by  two  (2)  and  doing"^ 

several  steps,  but  14  divides  into  14  and  ,56  evenly.    To  reduce  an 

mproper  fraction  such  as  £  0r  L  you  simply  divide  tiie  denominator 

4^  x  •  • 

into  the  numerator.    Reduce  |  to  Its  lowest  terms. 

✓ 

If 'your  answer  is:  .      Go  to  page: 

9  21A  • 

1  4  '  23B-- 

5 


v     •  17 


#6 


90  ' 


 *  -.     ■  :  


/ 


1 

j . 

I  smaller 
j  *  (less  than) 

i7     7  .  •  v 
*    g  is  a  proper  fraction  because  the 

1S                 l^than  the  denominator.1 
 ■ — <  i  

numerator 

* 

18.    I  and  ^  are  improper  fractions -because  the  . 

are 

than  the  denominators. 

numerators 

.  •  are  same  as 
or  greater 
(are  the 
same  as  or 
larger) 

19.  t  In  the  list  below,  place  a  "P"  ,by  the' proper 
fractions  and  "I"  by  the  improper  fractions. 

•  a.    I!'                           c*.  4 

17                                  5  -. 

b.    9       '     -                   d.    12  1 
'      7                                    12  . 

a.  P 

b.  I 
.  c  P 

d.  I 

'  /  " 

«  * 

20.    A  mixed 'number  is  a  whole  number  combined  with 

a  proper  fraction.    3  |  is  a  whole  number  (3)  and 
#^a  proper  fraction           therefore,  3.  |  is  a 

'mixed  number 

,  / 

% 

- 

•  * 

21. k  To  review  definitions, 'match  the  following  types  of 

1         fractions  with  the,  correct  statement  ipr  statements  ' 

*%    by  writing  the  letter  of  the  st^t^ffent  by  the'  . 

>   number  of  fhe  fraction.    AH  lettets  are  to  be  used. 

1.    Proper  fraction                     Numerator  greater 

than  the  denominator 

2..  Mixed  number  / 

.  •  t                                    B.    Numerator  less ^  than 
^        *         ,         . '    . the  denominator. 
3.    Improper  fraction  />                  \  - 

<     '/          C.    Whole  number  and  a 
i         '    '    *           •/*'•'                 proper  *  fraction  , 

•  * 

*      ~                       D.    Numerator -equal  to 

denominator 

Right f  Z|,   is  correct.    You  cbn  check  your  answers  by  changing  the 


improper  fraction  back  to  the-mixed  number.  Chan$|  7  ^  to  an 
improper  fraction  and  check  your  answer. 


7  L 


1  = 


4  ■  (improper  fraction)  "  (mixed' number) 

'Go  to  page  24,  Frame  50,  to  check  answr  and  continue  from  there. 

♦ 


You  reduced  -  r'but  not  to ,  the  lowest  terms.    Return  to  page^SB  andf  - 
find  the  number  that  will  reduce  the   Z_  and  then  you'll  have  the 
correct  answer  that  will  allow  you  to  continue.  . 


19 


100 


B.  1.  . 

C.  '  2. 

d/a   3.  ./ 

/- 

7 

*  22.  -'.In  t^e  liste-feelow,  place  a  "P"  by  the  proper 

*  •     »  fractions,  an  MI"  by  the  improper  fractions,  and 

/v  '                  >                .  '  i 

a  irMtl  by  the  mixed  numbers.        "      ~  •/  .  . 

-  r                    ■             e     22  / 
•  .    a.  •  3  i           .                      e.  ^ 

-    b.    9                     •              *  f.    7  # 

5'         -     -                            ?     ■     ■  , 

c:    12  2              •     '             g.    79      ~  < 

d'i.     '    •      •  • 

»                                                                                       i                                                                   '  * 

M  'e.  P 

b.  -  I  £.  I 

# 

c.  '  Mg.  I 
.  d.  P 

/ 

23.  .  An  improper  fraction  can  be  changed  to.  a  mixed 

number  by  dividing  the  denominator  into  the 

.numerator.    The  fraction      can  be  changed  to  a 

mixed  number  by  dividing  the  numerator             4  - 

x         ,  (number) 
by           '  the  denominator. 
g  '  (number) 

21 
10  • 

24,    To  change  .the  improper  fracmon^^i  a  mixed 

number,  follow  two-steps:    (r)(  Divioe  the  numerator 

v*    by  the  denominator  to  get  the  wttole  number: 
\                              *  -  .             —2/  the  whole  number 
/  ■  ^                             10/2T  . 

1      -    '                              '  .     '  20  \( 

\                                                          -L            UJ IC     I,  CJIUA  XHU.CJ. 

(2)    Place  the  remainder  over  the  denominator  to 

4 

get  the  proper  fraction:  jjy  the  proper  fraction. 

The*  2i  -  *  ' 
1     (mixed  number) 

2  1 

25 Now 'change  the  improper  fraction  ^  to  a  mixed 
[       ' "  number.    Show  ypur  work.  / 

I                               f                              s      (mixed  number") 

  m   mm  mm  j  —   mmm  —   


Wrong!  7  You  forgot  to  add  the  numerator  to  the  product  of  the  whole,  num- 
ber times  the  denominator.    If  you  now  see  your  error,  go  back  .to  page 
17A'and  select  the  other  answer  and  follow  directions,    If  you  need  the 
'rul-e  again,  return  to  page  21,  Frame  28,  and  start  again  from  there. 


No  .,.  To  reduce  an  improper 'fraction,  you  simply  change  it  to  a  whole 
lumber  or  to  a  whole  number,  and  a  fraction  (mixed  number)  by  dividing 
the  numerator  by  the  denominator..  Now  go  back  to  page  17B  and  reduce' 
properly.  J 


Negative.,  You  have  simply  added  numerators    retained  highest  denominator, 
and  reduced.    You  must  change  to  equivalent  fractions.    Re-read  rule  on » 
page  28,  Frame  40,  and  "rework  problem  from  page 30,    Frame  43,  again. 


'11 


J 


21 


IOC 


er|c 


9 

ERLC 


5  \ 
5/23" 
25 
1 


5  1 


(mixed  number) 


All-'-  if 

you^Lssed  this 
onei,  re-read  and 
rework  Frames  22 
thru*  26  y  then 
continue.  \ 


mixed 


23 
5 


26.    Try  another.    Change  54  tb  a  mixed^Jer. 


27.    An  improper  fraction  can  be  changed  to  a -mixed 

number.    So  can  a  mixed  number  be  changed  to  an 

improper  fraction.  Therefore,  an  improper 

fraction  Is  interchangeable  with- a   

number.  *  , 


28.    Changing  mixed  numbers- to  improper  fractions 

requires  three  steps:    Exanple:    Change  4  |  to  an 
improper '  fraction. .  ^ 

Step 

(1)  Multiply  the  whola  number  by  the  denominator 
of  the  fraction.       4  x  5>  -  20*     '  ; 

(2)  Add  the  product  %  the  numerators  20  +  3  =  231 

(3)  Place  the  sum  over  the  denominator  of  the 
fraction. 


Then  4*1  - 

*  5  • 


(improper  fraction) 


29 Change  12  £■  to  an  improper  fraction. 


If  your  answer  is: 
.  36 

.38  '  •  ' 
.  2 


38 
3 


'Go  to  page: 
13A 

17A 


22 


103 
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No!    1  can  be  reduced  to  *  by  dividing  two  (2)  into  both  the  numerator 

,4-    -  Z         •  . 

*  * 

*  and  denominator.  Remember  the  rule,  a  fraction  is  in  its;  lowest  terms  * 
.  only  when  the  number  one  (1)  is  the  only  number  that  divides  evenly  into 

both  the  numerator  and'  denominator*    Return  to  page  24,  Frame  31,  .and 

select  the  correct  answer. 


i  i 


^  is  cojrect.    If  we  ask  you  to  ^duce  the  fraction      would  you  answer 
2?    You  would  have  been  correct  there,  too.    Now^turn  t*  top  of  page  26, 
Frame  32,  and  continue  the  program. 


C  - 


No.    You've  added  numerators  but  have  not  changed. fractions  to 
equivalent  'fractions .    Read  rule  again  on  page  9    Rrame  40,  then 
rework  problem  on  page  30,, Frame  43.    Select  another  answer. 


i  \ 

%—t  


23 


77 


104 
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If  you  came  to'  this  page  directly  from  the  previous  page,  you  have  not. 
followed  the  directions  given  in  the  previous  frame.    From  this  point 
(unless  otherwise  directed)  in  the  lesson,  you  wi,ll  proceed  by  the 
scrambled  method.    Do  Not  read  the  frames  in  sequence,  but  after 

» 

selecting  an  answer,  .refer  to  the  proper  page  or  frame  as  directed. 
Return-£o__page  22,  Frame  29,  check  your  answer,  and  refer  to  the  page 
as  directed. 


7  I 
4 


29 
4 


29 
4 


=  7 


-  ,-1 


a. 
b. 


2  I 
8 

131 


d.    It)  I 

3 


30.    Change  each  of  the  following  improper  fractions  to 

« 

mixed  numbers  and  t^e  mixed' numbers  to  improper' 


fractions:' 
a. 


21 
8 


c.  10  ij 

d.  49. 

3 


31.    A  fraction  is  in  its  lowest  terms  when  the  number 
one  (1)  is  the  only  number  that  divides  evenly  into 
both  the  numerator  and  denominator.    (NOTE:  Divid- 
ing both  the  numerator  and  denominator  by  the  same 
number  does  not  change  the  value  of  the  fraction) 
Select  the  fraction  below  that  is  in  its  lowest 
terms. 

If  your  answer  is:  Go  to  page: 

2a\ 


2 
4 


6 

sr. 

3 
7 


25A 
27A 


24 


105 


Wrong!  |  can  be  further  reduced.  Three  (3)  is  the  largest  number  that 
divides  evenly  into'.both  the  numerator  (6)  and  the  denominator  (9) .  * , 
tfien;  reduced  W  lowest  possible  terms,  is  |.  Now*  return  to  page  24,  ^ 
Frame  31,  and  select  the  correct  answer. 


B  - 

Right:    1  I 'is  the  correct  answer.  Jry  another,  reduce  to  lowest  terms. 


If  your  answer-  is : 


i  j. 

1  10 

iii 

20 


Go  to  page: 
31 B 


25 


ERIC 


10G 


1)2- 


You  came  from 
page  23B 

1 

32.    Reditce^each  of  the  following  fractions  to  lowest 
terms : 

!      o      12    -                             c      64    -  ' 

a;  T  '               c-  n  - 

'  V-b.  ■  21  f                        d.  17 

'      /        .             ■          .  ' 

a.  5  or      1  - 

b.  i 

7 

c.  8 
9 

d. '.i 

33.    Tp  add  or      tract  fractions,  they  must  be  like 

fractions.    Like  fractions  'have  the  same  number 

for  a  denominator.    JL  +  -JL^r  JL  - 

J                  12     12       12  •  12  ' 

are  like  fractions  because  they  have  the  same 
number  for  a 

y 

"  denominator 

■i —                                          -          1         1   f 

34.  *  Fraction^  must  have  like  (common)  denominators 

<« 

before  you  can                   or  them. 

add  * 

<; 

subtract1 

<♦ 

(any  order) 

 1  ■ — ■  •  ■  4  

35.    When  fractions  have  common  denominators,  you  add 
or  subtract  numerators  and, retain  the  common 
denominator. 

Example:    ^  +  J.  =  I|  reduced  =1  - 

Then        -  j|  =                      reduced  = 

2 

12 

4 

> 

.  36.    Before  fractionsNvith  unlike  denominators  can 
be  added  or  subtracted,  they  must  be  changed  to 
their  lowest  common  denominator  (LCD) .    LCD  is 
the  lowest  number  that  is  divisible  bv  each 

> 

2        12  1 
denominator.    Example;   ^  +        or  5  "  ^jj 

•  ^ 

The  lowest  number  divisible  by  feach  denominator^ 
is  20;' therefore,  20  is  the 

erJc  - 


26 


107 


*4 


r 


\ 


j  is  correct .    One  (1)  'is  the  only  number,  that  divides  evenly  into  both 


3  and  7. 


42 


Let's  try  a^targer  fraction.    Reduce      to  its  lowest  terms 


If  your  aijswer  is: 

21 
TT 

■  7 


Go  to  page: 
13B 

15a 


No.  Not  quite..  -Your  addition  is  correct  but  you  must  have  overlooked 
the  "reduce  answers  to  lowest  terms."    Go  back  to  page  30,  Frame  43," 


reduce,  and  pick  the  correct  answer. 


~35«wrong.    You  borrowed  one  (1)'  from  16,  which  gave  you"  the  fraction 


TS  , 


li,  but  now  you  must  add  i|  +  A,  then  do  your  subtraction.  Return 
1 5  15  15 

.  page  31 A ,  rework  the  problem,  and' select  another  answer." 


to 


27 


IQli 


ERIC 


least  or 
lowest  common 
denominator  or 
(LCD)  ' 

37.    Again,  the  lowest  number  divisible  by  ea<ih  de- 
y        nominator  of  fractions  to  be  added  or  subtracted 
,      is  called  the 

"  n  —     ■    ■—  " 

LCD 

4 

• 

38.    Determine  the  lowest  common  denominator  (LCD) 

for  these  fractions:    4    4-«  the  LCD  is 

i-         7           2     4'   — 

"'(21  < 

4 

a 

.  42 

39.    Find  the  LCD  for  the  fractions  below: 

i 

a.  5-'+  _J.  +  J,  -the  LCD  is 
8  16 

b.  %  -        the  LCD  is 

 *  

a.  16 

'  b.  49 

< 

V 

Si 

i 

4 

40.    After  the  LCD  has  been  determined/  change  all 
fractions  to  equivalent  fractions  of  the  same 
denominator;  then  add  or" subtract . •  Example: 

j  +        the  LCD  is  42*.    To  change  £  to  LCD  42: 

Divide  7^  intb  42;  the  quotient  is  6.  Multiply 

6  by  the  numerator  2  and  place  the  product  (12) 
'  12 

over  the  LCD.   V  =  4^-.    Now  we  can  add. 

*                       7  42* 

4T+  4T  =  il  reduced  is  §• 

Change  the  fractions  below  so  they  have  the 

Asame  LCD. 

15     1  ^ 
*     3     6    12,   —     ; — 

b.              .,.  ~4 

•  28 

You,  have  the  correct  fraction  but  made  a  mistake  in  the  addition  of 
whole  numbers.  'Now  return  to  page  33B  and  work  the  problem  again.  \' 
Do  not  just  pick  the  other  answer  without  first  re-wor^ing  the  problem 
to  f  ind  your  error . 


B  ■  •  •  i  >  .        •  . 

Incorrect.    You've  made  a  mistake  someplace  in  changing  fractions 
to  equivalent  fractions  of  the  same  denominator.    Return  to  page  28, 
Frame  40,  re-oread  the  rule,  then  go  back  to  page  18B  tod  choose  the 
other  answer. 


i  is -wrong.    You  did  not  obtain  the^  reciprocal  of  the  divisor. 


1  inver/ted  is  1  and  the^reciprocal  of  ^  is  aiso  3 

2  -  3  /* 


Go  back  to  page  13C,  rework  the  problem,  and  sel^tjthe  correct  answer. 


\ 


29; 


110 


ERIC 


mm 


4 


a.  Ai  10  +  1 

t?  17  17 


b.  12       5  . 
T5  "  15 


41, 


Find  the  LCD  and  change  the  fractions  below  to 
equivalent  fractions.  > 


a. 


b. 


1  +  1  +  2 
5"    5T  I 


_  < 


4_ 
5 


5 
8 


+    1  +  5? 


a.  9 

81     I  IT 


b    11  25 
40  "  3u" 


42. 


.The  rule  again  for  adding  and  subtracting  frac- 
tions.   (1)  Change  fractions  to  common  denomi- 
nators..  (2)  Add  or  subtract  numerators.  (3) 
Keep  common  denominator.     (4)  Reduce  answers  to 
lowest  terms.    At  your  left  and  below  are  the 
LCD  problems  from  the  last  frame'.    Complete  the 
problems.  c 


_9 
81 


1 
81 


54 
81 


reduced 


32  2S_ 
JO  40 


reduced 


64 
WT 

64 
81 


reduced  is 


43. 


Does  it  all  come  back  to  you  now?  Solve  this 
problem  and  reduce  answer  to  lowest  terms. 


1  +  6  +  5  = 
78"    7  T? 


X 

40 


reduced  is 


If  your  answer  is : 

*  ilk 

4 

I  J.  ' 
,  28 


12 
28 

3 
7 


Go  to  page: 
25S 

27C 

,  23C 

21C 


\ 


You  came  from 
page  28A 

a.    1  I  13 

.  7  ^ 


b.  1 


8 


C.    13  63 
TUT 


44.    When  multiplying  two  or  more  fractions,  multiply 
numerators  of  the'fractions  to  obtain  numerator 

'  of  the  product.    To  obtain  the  numerator  of  the 

2  2 

product  in  the  problem  tXt,  multiply        \  ' 
•  %    *     *    x  (number) 

times 

(number) 


ill 


A 

Very 'good.    Itfork  the  following  problem  by  subtracting  mixed  numbers. 

Reduce"  answer  to  lowest  term.   16   *t  -  15  |.  =   j*> 

If  your  answer  is:  '         ,        Go  to  page: 

1  14        '  33A 

15"         <  • 


14  \_  "         \  ,  35A 

15  "  V 


6  -  %  27C 

T5  '  ,|  . 

Can't  be  solved  37C 


Good,    i  —  is  correct.    Now  try  one  on  subtraction  and  reduce  answer, 
20  *  * 


4        3  _ 

to  lowest  terms,    -j-j   ~  39"  ~ 


If  your  answer  is:  Go  to  page: 

3  .  33B 

13 

3  '  42A 

.     39"  • 


No.    6  29  is  incorrect.    Again  you  forgot  to  invert  the  divisor.  The 
36"  . 

-divisor  1  I  is  changed  to  L  and  inverted  is  %.    Now  go  back  to  page 
6  0  < 

39B  and  select  another  answer.  « 


\    .     31  > 


11 


o 


9 

ERIC 


2 
2 


•2Xl 
3X5 


numerator 

denominator 

_4 
15 


200 


reduced  =  Zi 


45. 


X 


Like  the  numerator,  the  denominator  of  the  pro- 
duct is  obtained  by  multiplying  the  denominators 

of  the  fractions.    In  the  problem  lx  £r  the 

3  5 

numerator  of  the  product  is  obtained  by  multi- 
plying  times   and  the  de- 
nominator is  obtained  by  multiplying   

times    1  . 


s^6.    The  rule,  then,  for  multiplying  fractions  is: 

"Multiply  numerators  of  the- fractions  to  obtain 

the   ,  of  the  product  and  multiply 

the  denominators  to,  obtain  the  ]  of 

the  product."   Solve  this  problem:  •  * 

2  v  2  _ 
•    3X5"   ' 


47.    The  word  MofM  is  sometimes  used  in  place  of  the 
multiplication  sign  ,fXM.    2    0f  15  -  10  can  be 
written  as  |  X       =  ^  =  10.    Solve. 'this  problem 

and  reduce:    i  of  40  =•    reduced 

$  o      .    '  

'  M 


48. 


If  the  problem  contains  rn^r.e  than  too  fractions. 

multiply  all  the  numerators  and  multiply  all 

the  denominators-.    Example-:  • 

•     2X1X2X1=4   reduced  _L 
5     3     3     4     WJ        >  $5 

Solve  this  problem: 

3  y  4  v  1  — 

f.    5  *  7  x  2  "   


reduced  = 


'  32 


113 


4$ 


91 


1 


You've  forgotten  the  rule  on  borrowing.    16  ^  =  .16  ^  =  IS  ^ 

-15  I-    15  -£-15  9 


15 


15 


You  cannot  subtract  ^  from  _|,  so  you  have  to  borrow  a  whole  number 
(!).    i  =  Ik,  which  you  now  add  to  the  _|.    Don't  forget  now  that  you 
borrowed  a  whole  number  from  16.    Go  back  to  page  31  A.    Rework  the 
problem  and.  select  the  correct  answer.  ^ 


Good.:  ;Now  f or  the  rule  for  adding  and  subtracting  mixed  numbers: 
;  1,    Change  fractions  to  like  fractions  (LCD).    2.    Add/ subtract  the 
fractions.    3.    Add/ subtract  the  whole  numbers.    4.    Reduce  answers 
to  lowest  terms.    Example:    1  ^  +  3  ji-  and  7  i  -  4  i. 


7  1=  7  -A 
Z  <  /  10 

'  4  5  -10 


.   4  15    =  4  •+•  i  ^3  =  5  1 

\  }/      ■   ■   IT         -  >12  •  4 

,/•'',.■  « 
•'    '  •  '  1  5  1 

Now  jjdd  -these  fractions:    7  ^  +  6  jg  +  ^ 

,If  your  answer  is: 

14  i  *  ' 
.9 

15  5  " 

9~  • 


3i 
10 


Go  to  page: 
.'29A 
31A 


r 


33 


So 


9 

ERIC 


12 


reduced  =  6 


cancellation 


1  1 

55-  x  £  x  1  =  1 
J  ,T    K  T4 

2  1 


numerator 

denominator 
(either  order) 


divided 


49.    "Cancellation"  is  a  "short  cut'.'  used  in  multiply- 
ing  fraction?.    The  short  cut  in  multiplying 
fractions  is  called 


50, 


Cancellation  is  miich  the  same  as  reducing.  The 
first  step  is.  to  se£ect  a  numerator  and'denomina- 
tor  that  can  be  divided  evenly  by  the  same  number. 

C  O  ft  '  F  l  l 

The  problem^  x  £        can  be  reduced  to:  J,  x  l  x  f, 


5~10  ft   J  ft 

"     *  •         5  1. 

The  next  step  is  to,  multiply  the  numerators  and  the 

denominators  ~  x  I  x  |  =  J-  reduced  is    2.  Solve 

*  »  25 

the  problem  below  by  cancellation.    Show  work. 

'  5x4xl= 

~  8     7     S  .  s 


51, 


When  you  use  the  cancellation  method,  the  basic 
principle  is:    Dividing  both  the,  numerator  and  the 
denominator  by'  the  same  number  does  not  change  the 
value  of  a  fraction.  t  The  value  of  a  fraction  is 

not  changed  when  the   *_  J^d  the' 

 '   by  the 


are 


sajne  number. 


2  3 

52.    In  the  problem  15  x  g*'  the  2  and  8  can  be  cancelled 

%  by.  dividing  each  toy         *  and  the  3  and  15 

cancelled  by  dividing  each,  by         m   .  The 

answer  to  the  problem,  th'en,  is   ' 


I? 
v 


34 


115 


Very' good.   The  idea  here  was  to  see  if  you  remember  how  to  borrow. 
Solve  the  addition  and  subtraction  problems  below.     Answers  must  be 
in  lowest  terms.  ^  ^ 

a-    1  +  £  +  2  =  - 
21     7  3 

b.    3|.21V  .  , 

9 

Go  to  page  30,  Frame  44,  to  check  answer^  and  continue  from  there. 


,  5  is  the  correct  answer.    Try  oije  more, 

5  i'JL   3  = 
7  •• 


J*£  your  answer' is:  '  Go  to  page: 

6 
7 


16 1  «A 

7  • 

39A 


13 
7 


J 


35 


11G 


53.  jh  the  problem  ^  x  |§  *  ^  the  10  and  50  are 
Cancelled  by  dividing  each  by 


the  13  and  26  are  cancelled  by  dividing  each  by. 
  ;  and  ^  can  be  reduced  to  _  _ 


Now  solve  the  problem,  showing  your  cancellation, 

10  x  26  ^  '  x 

T3  sir  zr  ~  • 


54.    Solve  the  following  problems,  using  ".cancellation 
y/here  applicable.    Reduce  answers  to  lowest  terms, 

a'    2       3  x  7  -  ^ 
4  5  X  T5X  3  " 


b.    12       8  8 
lSx  2t  x  TU 


55.    In  order  to  multiply  fractions  and  mixed  numbers, 
the  mixed  numbers  must  be  changed  to  improper 
fractions ;  0 

Example:    2  ^  x  |  x  VI  will  be  changed  to" 

1.1        '-    '  'r 
'  5  x  2  x  #  =  5  reduced  is  1  1 
.1     I    J     4  4  ,  " 

2     1  ^  ' 

Solve  the  following  problems,  using. cancellation 
where  applicable,  and  reduce  answers  to  lowest 
terms:-  •  , 

a.  3lx5i.x£  = 
3        2  10 

b.  4  1  x  3  1  x  2  |  =  - 

c.  I  of  80  =  • 


36 

117 


ittMMMMliiMii 


4 

Not  quite.        is  an  improper  fraction^and  for  the  answer  to  be 

7  *  • 

completely  correct  (lowest  terms),-  you  must 'now  change  your  answer  to 
a  mixed  number.    Return  to  page  39B  recheck  your  work,  and  reduce  . 
answer  to  lowest  terms. 


B  *  — 

4  or  i  is  incorrect.  -You  obtained  the  reciprocal  of  the  dividend.  . 
»  1 

You're  to  obtain  tRe  reciprocal  -of  the  divisor  and  then  proceed- as  in 
multiplication.    Now  go  to  page  }3C, rework  the  -problem,  and^select  the^ 
correct  answer.  >  *   .  ;  . 


You've  forgotten  the  rufe  on  borrowing.    True,  you  can't  subtract 

JlS  _£  from  16   8   unless  you  borrow.    Why  not  take  one  (1)  from  16  and 
15  ,       15  '   ,  '  . 

add  the  fraction  If   to  _|?  ^  y°u  can  subtract»  but  4on,t  forget  the 
*  15  15 

^i(l)    you  borrowed.    Go  back -towage -31  A,  rework  the  problem,  and  select 


another  answer. • 


A  37 


11° 


■J 


9 

ERIC 


a.  16  J 

b. '    33  J 

4 


c. 


1 


23 
4U 

b.  5l* 

4 


c.  4 

d.  10  I-  . 


6 


4  ' 
I  . 

5  x  4 
5"  7 


20 
27 


56.    Solve  the  problems  below,  cancelling  where 

applicable,  and  reduce  answers  to  lowest  terms. 

a.  I  of  2  |  - 

b.  3  J.  x  2  1  x  I 

2'       4  3 

■    c.°  I  of  24  =  , 

^> 

1        ^  1 

d.    2  ±-x  3  4*  1  ?  = 
8  4-3 


.57.    Dividing  common  fractions  requires  two  steps: 


1^-1  = 
Dividend  Divisor 


Example^:    z.  _ 


(1)  Obtain  reciprocal  of  divisor  -  -  <p* 
(invert  divisor)" 

(2)  Multiply  the  dividend  by  the 
reciprocal  of  the  divisor  -  -  L  x  |.  3:1  y- ' 

Then  J  4-  ^  *  J  • 


58. 


Fill  in  the  steps  to  find  1 

9 


3 

■7 


(1)  Obtain  reciprocal  of  divisor 
(invert  the  divisor) 

(2)  Multiply  the  dividend  by  the 
reciprocal  of  the  divisor. 

Then  J    •  *  = 


.59.  Solve  this  problem: 
s       If  your  answer  is: 


3  j- 


3 
X 


1 

7 


3o" 


Go  to'  page : 
13C 

15C 
40A  ' 


38 


110 


.  A 


^7  is  unacceptable,  because  answers  will  always  be  reduced  to  their 
Return  to  page  35B  and  select  the  correct  answer  that 


lowest  teims 
is  in  its  lowest  terms 


-2-' is  correct.    -  „ 
Dividing  with  mixed  numbers  requires  three  steps:    (1)    Change  the  mixed 
number  or  mixed  numbers  to  improper  fractions.    (2)    Obtain  the'  recipro-  1 
Cal  of  the  divisor  (invert  divisor) .    (3)    Multiply  the  dividend  by  the- 

•  •  • 

reciprocal  of  the  -divisor. 

Try  this  problem:    5  ^--f-1  -g- •= 

If  your  answer  is:  "  /  ,Go  to  page: 


35B 

6  ii  "  31 C 


c 


5 

16 


35 
7 


31 A 


39 

±6\J 


Not  quite  right.    You  must  not  have  cancelled  the  3<a  after". 
'  obtaining  the  reciprocal  of  tte  .divisor  and  you  haven't  /educed  to 
the  lowest- ten. .    Go  back  to  page  38   frame  59,  and  c  Let  your 
mistake.  Then  select  the  correct  answer. 


1  f  is  correct.    Divide  the  following  fractions  and  reduce  answers  to 
lowest  terms: 
a. 


5  3  = 
8t4 


22  $-6  J- 


c-    2^  r  4  J" 

d.    J.  JL   3  J. 
21    *     0  7 


No!    Does  it  sound  reasonable  that  3  is  contained  iji  5  j  -  -  -  16  and 

j  times?    You  forgot  to  obtain  the  reciprocal  of  the  divisor  before 
you  multiplied.    Go  back  to  page  35B,  inveyt  the  divisor,  multiply, 
and  then  select* the  correct  answer. 


\ 


B 


Answers  from  page  40B;    a,  ^ 


b.  3 


13  d 
.  27 


If   you  had  any  answers  other  than  those  above,  you  must. rework  the 
problemCs)  on  page  40B.    When  you've  gotten  all  correct,  solve  these 
problems: 


b.  ,S|  X2lx4|  = 

c.  21  A  +  9  J  +  8  I .+  |  =  S 

.16        8        1  J 

16  4 


GO  TO  PAGE  43A  TO  CHECK  YOUR  ANSWERS . , 


41 


ERLC 


12 


<4 

} 


Never!    The  only  way  you  could  have  arrived  at  this  answer  was  to  have 
reduced  the  numerator  and  not  the  denominator.    Return  to,  page   31 B, 
work  the  problem  again,  and  select  the  correct  answer. 


y. 


42 


123 


ERIC 


A 

Answers  from  page  34B: 

a.    §i    b.    63  c. 

86  -  -  -  " 


S 


39  11 

-  -  T5" 


* 1  rs- 


If  you  missed  any  problem,  you  must  rework  and  recheck.    After  all 
problems  are  correct,  read  the  rules  again  that  are  on  the'pages 
listed  below ^d  then  go  to  page  43B. 
Problem; 
a.  (division) 

(multiplication) 
(addition) 


b. 
c. 


(subtraction  and 
borrowing) 


Go  to-  page : 
39B 

36,  Frame  55 
,  33B 
,  33A 


After  you've  read  the  rules  again,  go  to  page  43B., 


You  have  completed  the  Programmed  Lesson  on  fractions.    Foi^some,  the 
program  w^s  just  a  review;  for  others,  it  has  been  a  process  of 
learning* 


A  SE0-TEST  ON  FRACTIONS  COMNENCES  ON  PAGE  44. 


5^ 
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SELF-TEST  ON  FRACTIONS 

1. 

* 

Write  the  definiticJti  o?  a  faction. 
%  , 

 . — it  

• 

J  *    .  -  

2. 

Identify  the  two  parts  of  the  fraction  £ 
shows .  f 

and  explain  what  each  part  . 
* 

7"-  -  * 

8  -  - 

***     *  ' 

- 

 — 1  

3. 

Identify,, the  proper  fractions,  the  improper  fractions,  and  the  mixed 

numbers  in"  the  following  list  by  placing 

a  "P*1  by  the  proper  frac- 

^tions,  an  "IM  by  the  improper  fractions,^ 

and  ah  W  by  the  mixed 

number. 

'a.  li 
16 

b.  I?. 
17 

f.  300 

g-  iSL 
■  11 

'c.    2  1  • 

S  .  . 

d.  1 

7 

• 

h.  ,  7 

12  4 

A 

i.  6  =L 

7 

e.    77  |  . 

i  5 

4. 

Change  the  mixed  numbers  to  improper  fractions' and  the  improper 
fractions- to  mixed  numbers. 

a.'  3l 
3 

d.  19 
15 

b.   I!           *  .  K'    '                 .  .  ' 

e     7  7 

c.    12    £  . 
.5  . 

44  .  125 


.ejdiice  the  following  fractions  to  their  lowest  terms: 

3 

•  \  *7 
e  '  14 

 —■  '  m  :  —  - 

i  <•      -f,.  16 

Solve^the  following  ADDITION  and  SUBTRACTION  prolans .  Reduce 
answeljs  to  lowest  terms. 


a. 


lila 


b     5  J*2  » 


e.    6    7  .  4  4  _ 
TO  5" 


c. 


8 


.  f.  11 


3  + 


19  ± 
8 


5  +  9  i  +_A  = 


2  16 


Multiply  the  following  fractions,  cancelling  where  applicable, 
Reduce  ■  answers  to  lowest  terms. 

a.    I  x -|  x  1  =  ; 


b-    4  2  x  s  1  x  2  2  m  ■  ^    .  J 

3         4        J  > 

■3        1  ' 
d-    i  of  16  = 

Divide  the  following  fractions,  cancelling  where  applicable, 
answers  to  lowest  terns ;  '  t 

d.    4  ' 


Reduce 


a     7  .  7 
8  -  IF 


^    b.>  15  f  4  1- 


r  -  2  7 
1  '  IS" 


c.   '4  I  I  I?  4  = 
3  *    12  9 


,  GO  TO  NEXT  PAGE  FOR  ANSWERS. 
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.ANSWERS  TO  SELF-TEST" 
1.    A  fraction  is  part  of  a  whole. 

•2'    being  coSre'd.  ^         PaTtS  °f  the  whole  are' 

b^n'^de^inlo:    IndiCat6S  ^  ^  e^  ^  the  whole  has 

3-    a.  P-    b.  I;    c.    M;    d.  I;    e.  M;    f.  I;  ,g.  P;    h.  P;    i.  M; 

j.  P  ' 
4.    a.  11;    b.  1t1;    c.    64;    d.  1  £  e. 

5-      t-'b  ^  b      '-h  fh  • 

6.  a.  1;    b.  c.  1  |;    d.  |;    e.  1  f .  41  ^ 

7.  a.  J;    b.  65  1   c.  4  |;    d.  2 

8.  a.  2;    b.  3  4.    c;  3.    d>  12 


*       t  ■ 
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Solve,  Problems  Involving- Decimal  Fractions  *  *  _  ^ 

Directions:    Read  each  frame  carefully,  then,  write  in  the  answer; 

 be  sure  that  you  are  satisfied  with  your  answer  before 

you  write  it  in.        ,  , 

*_This  section  was  designed  to  provide  you  with  a  review  of  the 
multiplication'and  division  of  decimals.    When  you  have  completed  this 
section,  you  should  be  able  to  concert  within  the  system  without  any 
difficulty.  Remember: 

'0.1   one  place  to  right  of  decimal  is, 1/10 
0.01  two  places  to  right  of  decimal  is  1/100 
0.001  three  places  to  right  of  decimal  is  1/1000 
0.010  -NOTE:    This  is  the  same  as  1/100.    Yo&  may  drop  the  last  zeip. 

1.  When  multiplying  decimal  numbers,  you  must  remember  to  count  off 
the  TOTAL  number  of  decimal  places  in  the  answer. 

EXAMPLE:      1.50    (Contains  two  places) 
'~~    x    .5    (Contains  one  place) 

After  adding  the  places  of  both  parts  of  the 
problem  you  can  see  that  the  answer  must  contain 
three  places. 

2.  Work  the *  following  problems  and* place  your  answers  in  the  blanks 
provided. 


7  50  b.  8.471 

X0.4     (        )  xlO.12     (  > 


3.    Work  this  problem:  3.760 

x  .40  Your  answer    (  ) 


4.    When  multiplying  decimal  numbers,  the  problem   (multiplier  and 
multiplicand)  and  the  answer  will  contain  (         )  amount  of 
number(s)  placed  to  the  right  of  the. decimal  point.  . 


7 


•47 


1  ?° 
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5.    Study  this  problem 


.364 
x.02 
ITS 


You  'know  that  there  must  be  five  places  to  the  right  of  the  decimal 
point;  therefore,  you  must  add  two  zeros.  The' answer,  then,  would 
be  (  )• 


6-.    Solve  this  problem: 


.,322 
x.02  ' 


Your  answer^:-  ■  (       .  ) 


7     To  divide  a  whole  number  by  a  decimal;  convert  the  decimal  (divisor) 
to  -a  whole  number  by  moving  the  decimal  all  the  way  to  the  right- 
Move  the  decimal  in  the  whale,  number  (dividend)  the  same  number  of 


places  to  the  right.  Divide  as  usual,  placing  the  decimal  directly 
above  the  cfecimal  point  in  the  dividend.    NOTE  THE  ARROWS  BELOW. 


Example 


356 

77HA 


.712^  3567000A 


8.    C&nvert  this  decimal  number  to  a  whole  number  and  place  the  decimal 
in  the  answer. 


4 

"OF 


o.44/~t: 


To  check  the  answer  after  dividing,  multiply  the  product  by  the 
divisor.    The  answer  after  multiplying,  should  be  the  same  as  the 


dividend. 
EXAMPLE:  (divisor) 


162.5 
.04/6.50.0 
4 

25 

24,  ' 
TTJ 
.  8 
-20 
20 

-  u 


(product) 
(dividend) 


Checking  your  answer: 


162.5  (product) 

.04  (divisor) 

6.500  (dividend) 

48 
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10_.    Solve  these  problems  and  check  the  answers. 

a.        S  b.        8  c",    91.2  d."  .463 

,OT    •  75T  x    .21-  x.02 


11.    To  solve  this  problem,    3.50 '  x    .02  -  3.50 

~07 

Divide     .02/3.50.  and  multiply  175 

"  -  2     \  -02 
T5"  33F 
14 

10 


J 


Solve  this  problem:    4.40  x  .3  =  ( 

"TOT 


12.    To  solve  the  above  problem,  first  (  ")  and  then  (  ) 


13.    Solve  these  problems: 

a.    6.50   x  .4  =  (  )  b.    3J0    \.  .3  ( 

"TUT  ^ 


•  f  ✓ 


'  14 .    Solve  these  problems  and  check  the  answers .    Record  your  answers 
below  each  problem.    Remember,  you'must  divide  to  check  your 
answers*'. 

.     a.     0.69y  b.      .256  c.      .756  ■ 

x  .04  x.57  .  x.04 
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To  round  off  a  decimal  ^number,  increase  the  last  place  number  by 
one,  when  the  next  figure  is  five  or  greater;  leave  the  last  place 
number  the  same  when  the  next  figure  is  less  thjan  five.  - 

Example:  4 

a-    Round  off  1.876643  to  two  places  after  the  decimal  point. 
1.8>^3.    The  third  place  number  is  five  or  more,  so  seven 
is  increased  by  one,  and  1.876643  becomes  1.88. 

b.  Round  off  1.432329  to  'four  places  after  the  decimal  point.  " 
1 .432329 .    The  fifth  place  number  is  four  or  less,  so  three 
■remains  the  same  and  1.432329  becomes  1.4323.  ' 

c.  Round  off  1.875429  to  four  places  after  the  decimal  point. 
1.875429.    The  fiftffplace  number  is  (         ).    Since-  it  is 
less  than  (  )    1.875429  becomes  (  ).  > 
Round  off  1.875449  to  four  places  after  the  decimal  point. 
Answer  here .  (             ) .  Y  ' 


Round  off  3.4357810  to  three  places  after  the  decimal  point.'-*- 
Answer  ."he  re.    (  ) 

.  v 

Round  off  12.1314  to  two  places  after  the  decimal  point.:  1 
Answer  here.    (  ) 

Round  off  11/25  to  one  place  after  the  decimal  point. 
Answer  here.    (  ) 


"ifi-t 


Solve  these  problems  and  round  off  your  answers  to  one  place  after 
the  decimal  point. 

a.      32.43   x    2.44-  = 
TOT 


b.    2.652'x  4.345 
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ANSWERS  TO  DECIMAL  FRACTION  PROGRAMMED  TEXT 


1.  Non  response 

2.  a.  3 

b.  8S. 72652 

3.  1.50400 

4.  The  same 

5.  .00728 

6.  ".00644 

7.  No  response 

8.  0.44/00" 
9;    No  response 

10.  a.    11.363  and  5.00 

b.  14; 545  and  8.00 

c.  19.152  and  91.2 
d\    .00926  and  .463 

11.  220  and  66.0 

12.  Divide  and  nultiply  • 

a.  162.5  and  65 

b.  116.66  and  34.998 

14.  a.    .0276  and  .69 

b.  .14592  and  .256 

c.  —.03024  and  .756 

15.  2;  5;  1.8754;  1.8754 

16.  3.436 

17.  12.13 

18.  11.3 

19.  a.    1621.5  and  3956.5 
b.   -88.4  and  384.1 

m 


13f 
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Convert  Simple  Fractions  to  Decimal  Fractions  , 
EXAMPLE:    Convert  3/4  to  a  decimal  fraction. 


Step  1.   Write  down  the  simple 

fraction:  .      J)  -  3/4 

Step  2.~* Divide  the  numerator 


by  tjhe  denominator:  4/3.000- 


Step  3.    Your  answer:  ^ 


.75 


PRACTICE  PROBLEMS 

1.    Convert  1/20  to  a  decimal  fraction. 

i 


2.    Convert  1/80  to  a  decimal  fraction. 


3.    Convert  25/1000  to  a  decimal  fraction. 


4.    Convert  2/3  to  a  decimal  fraction. 

53 
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Convert  Decimal  Fractions  To  Simple  Fractions 

■    •  \ 

EXAMPLE:    Convert  0.06  to  a  simple  fraction/ 


Step  1.    Write  down  the  decimal  . 

fraction'.  0.06 


\  * 

Step  2.    This  is  read  as  six- 

hundredths.    So  place  6 

the  6  over  100*.  4  H3U" 


Step  3.    Reduce  this  fraction  3 
to  lowest  terns  t  SCT 

Step  4.    Your  answer r 


PRACTICE  PROBLEMS 

1.    Convert  0.125  to  a  simple  fraction. 


2.    Convert  0.005  to  a  simple  fraction. 


V 


3.  'Convert  0.250  to  a  simple  fraction. 


4.*  Convert  1.25  to  a  sijnple  fraction 

13 
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Roman  Numerals 
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M  = 

1000 

D.  = 

500 

C  = 

100 

L  = 

50 

X  = 

10 

V  = 

5  ' 

i  = 

*1. 

53"  = 

1/2 

'PRACTICE  PROBLEMS 
Convert- the  following  to  Arabic  numberals: 
1..  "  DC  -=  

2.  XVi=,__  

3.  CX    =    _J(   .     '  ' 

4.  XL  =  

Convert  the  following  to  Roman  numerals: 
1.     25  =    '  ' 


55 


X 


2.  38  =    ,\\ 

3.  14  "  

4.  .151  =   


13G 


...  M  ^m  M  ^  ..  .  S.^,~L~^^1^  m  ■  .^^^^^^^^^^ 


Rearrange  Equations 

-    DEFINITION:    .An  equation  is  a  statement  of  equality. 

NOTE:    To  solve  for  any  term  in  an  equation;  that  term  must 
srand  -alone.  > 


EXAMPLE:    Using  the  equation,  A;=  h  solve  for  "B". 


Step  1.     Always  write  the  complete 

equation  before  starting:  A  =  B  , 

■  C~  1 


2.    Solve  for'N      2  =  N 


3.    Solve  for  V  '    4  = 

A  , 


J37 
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Step  2.     Multiply  both  sides  by  "C"?        AC  =   2£  "     .  » 

Step  3.     Cancel  the  It's"  on  the  right:    AC  =  Bg 

Step  4.     Your  npw  equation'  AC  =  B 

PRACTICE  PROBI 

X 

1.    Solve  for  X.       A  =  y~ 


i  ■■■■■■■  -  ■■■  •  --•  -  ^.^.^..„.^, 


c 


Rearrange  Equations,  Con't 

EXAMPLE:    Using  the  equation,    X  *      Solve  for  Z. 

t 

Step  1.    Write  the  complete  equation:       X  =  ^ 
Step  2.    Multiply  both  sides  by  "Z":        XZ  =  Y  z 

V 

n 

Step  3.    Cancel  the  "Z's"  on  the  right     XZ  =  jp 
'  side: 

Step  4.    Now  your  equation  looks  like:     XZ  =  Y  - 


'  XZ  Y 

Step  5.    Divide  both  sides  by  "X":  x"'*  X" 


Step  6.    Cancel  the  "X's"  on  the  left      &'=  Y  , 
side:  *  A 


7  -  Y 

Step  7.    Your  new  equation:  «■  j 


PRACTICE  PROBLEMS 

1.    Solve  for  B.  /     A  =  | 


2.    Solve  for  N.    ,  3  =  ^ 


57 
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1.  Solve  problems  pertaining  to  basic  mathematical  operations',  metric 
system,  apthecary  system,  avoirdupais  system,  and  Ratio  and  Proportion. 

2.  Solve  problems  pertaining  to  conversion  of  weights  and  toeasures,  and 
calculation  of  doses*  . 

PROCEDURES 

Systems  of  measurements  in 'the  the  past  were  based  on  traditional  stan- 
dards, such  as  the  length  of  the  King's  foot  or  the.weight  of  a  grain  of 
wheat*    For  their  time  and  technology  they  were  adequate.    The  need  for  a 
more  exacting  and  universal  system  of  measurement  brought  about  the  creation 
and  standardization  of  the  Metric  system..  * 

Instructions  '  *  , 

Each  type  problem  you  may.  encounter  will  be  explained  .by  .the  instructor. 
Fill  in  each  blank  in  the  example  section  as  the  information  is  given  to 
-~s>you.    This  will  assist  you  in  working  the  practice  problems.  /These  problems 
Xwill  be  evaluated  by  the  instructor  to  insure  you  ar£  worJffftg/ them  correctly, 
'Complete  all  problems  assigned.    SHOW  ALL  WORK!  ■  ^ 

DEFINITION:    METER  is  the  basic  unit  of'  length  (39.37)  inches) 

Li ter  is  the  basic  unit  of  volume- (The  volume  of  the  cube 
of  1  /JO  of  a  meter. 

Gram  is  the^asic  unit  of  weight  (equal  to 'the  weight  of 
one  cubic  Centimeter  of  water  at  4  degrees  centigrade). 

DEFINITION:    Latin  prefixes': 

deci  is  equal  to  1/10  of  the  basic  unit. 

centi  is  equal  to  1/100  of  the  basic  unit. 

mi  1 1  i  is  equal  to  1/1000  of  the  basic  Cinit. 

-   mi cro  is  equal  to  ,1/1,000,000  of  the  basic  unit. 

This  supersedes  SU  3ABR90530-I,  December  1973 
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DEFINITION:    GREEK  PREFIXES  '  \ 

deka  i)S  equal  to  ten  times  the  basic  unit 

hecto  is  equal  to  one  hundred  times  the  basic  unit,. 

kilo  is  equal  to  one  thousand  times  the  basic  unit. 

ABBREVIATES:  1 
Meter     =  M 

»  « 

Liter     =    L  N  .  ' 

3  • 

Gram  •  =  Gm  1 

A 

deci  =  d  * 

centi  -  c  ' 

milli  '  =  m 

micro  =  mc  •  • 

Deka  =?  D  ' 

Hecto  =  H 

Kilo  =  K 
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Solve  Problems  Within  The  Metric  System 

•m  '**'•••, 
This  is  a  programmed  text  to  help  you  to  learn  the  Metric  System. 
'  Follow  the  directions  carefully  and  do  not  "skip  around". 

Directions:    Read  each  frame  carefully,  then,  write  in  the  answer; 

' — '  ~~    be  sure  that  you  are  satisfied  with  your  answer  before 

you  write  it  in.  t 

1     In  the  metric  system,  weight  is  expressed  in  grams,  linear _measure- 
.ment  is  expressed  in  meters,  and  liquid  volume  is  expressed  in  liters. 

The  system  which  uses  grams,  meters  and  liters  is  calle'd'  the 
{  )  system. 

^    The  primary  units-  of  measurements  in  the  metric  system  are  (  •  .) 

.  (  ) ,  and  (     .  t   )  •  \ 

i 

3.    Which  of  the  following  units  of  meajur'ement  belong  to  the  metric 
system:    (Circle  your  answers  below)  - 

a.  pound,  -d.  liter 

b.  •  gram  ,    e.  yard 

c.  gallon  f.  mete* 

4  The  gram,  which  is  a  much  smaller  unit  than  our  commonly  used  pound, 
is  the  basic  metric  unit  used  to  measure  (Circle  your  answer  below) 

a.  'volume  b.    length  c.  weight 

5  Length,  in  the  household  system,  is  measured  in  inches,  feet,  yards, 
etc.    In  the  metric* system,  however,  the  primary  unit  for  the  measure- 
ment of  length  is  the  meter.  . 

With  tfee  metric  system,  length  is  measured  in  (  )• 

6.  When  using  the  metric  system  to  measure  the  length  of  an  item,  you 
would  record  its  length  as  so  many^  (  )  ♦  . 

7.  In  the  metric  system,  the  primary  unit, of  weight  is  the  ( ■  JJ 
'  the  primary  unit  of  length  is  the  (  )• 

8.  The  primary  metric  unit  of  measurement  used  to  measure  volume  is  the 
#  liter. 


3  • 
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Which  of  the  following  is  used  to  measure  volume  in  the  metric^sfstem?  * 
(Circle  your  answer  below). 

a.  pounds  d.    grams  .  ^ 

b.  gallons  e.  liters 

c.  meters   ,  ,f.  inches 

In  the  common  household  system,  pints',  quarts*  and  gallons  are  used 
to  measure  volume.    In  the  metric  system,  however,  the  prijnary  unit 
used  to  measure  volume  is  the  (  ) . 

10.  When  items  are  weighed  by  the  metric  system/  their  weight  is  expressed 
in  (  |  ). 

11.  The  length  of  an  item  measured  by- the  metric  system  is  expressed  in 
(  ).  '  « 

12.  The  volume  of  liquids  measured  by  the  metric  system  is  expressed  in 

\   c  )• 

13.  When,  metric  measurements  are  written,  the  amount  is  written  as  a 
numeral  followed  by  the  unit.  ,  Study  tfiese  examples: 

* 

Four  meters*- is  written  as  4  meters. 
Four  liters  is  written  as  4  liters. 
Twelve  grams  is  written  as  12  grams. 

Now  write  the  followirig  measurements: 

a.  Four  grams    (  ) 

b.  Eight  liters  (  ') 

c.  Nine  meters    (  .  ) 


/ 


14.    If  the  measurement  contains  a  fraction,  the  fraction  is  written  as  a 
decimal.    Study  these  examples: 

4  1/4  meters  is>  written  as  4.25  qieters. 
4  3/4  liters  is  written  ^s  4.75  liters, 
4  1/8  grams, is  written  as  4.12S* grams.    .  _  • 


J 


Now/ write  the  following  measurements. 

a.  Five  and  one-half  grams    (  ) 

b.  Three  and  one-fourth  meters    (  X 

c.  Four  and  threje-quarter  liters  ( 


14 


15.  Write  the  primary  metric  unit  used  to  measure  weight,  length  and 
volume.  # 

•  <• 

a,  weight    (      "  ) 

b.  length    (  ) 
'c.    volume    (  ,  ) 

16.  You  should  also  know  the  abbreviations  for  the  three  basic  metric 
units  of  measurement.    Abbreviations  of  the  basic  units  are  always 
capitalized.  . 

* 

17.  The  abbreviation  for  gram(s)  is  Gnu  . 

Using  the  abbreviation,  write  12  grams.    (  )*  ^4 

18.  The  dbbreviatipn  for  meter(s)  is  M. 

Using  the  abbreviation,  write' 2  meters.    (  ) 
l'9.    The  abbreviation  for  liter(s)^is  L. 

Using  the  abbreviation,  write  1- liter.      (  ) 

20.  Using  abbreviations,  write: 

200  liters    (  ) 
17  meters    (  ) 
16  grams    (  ) 

21.  In  addition  to  the  three  basic  units  you  have  just  studied,  the 
metric  system  has  other  units  which  are  subdivisions  of  the -basic 
units.    Let  us  now  study  some  of  those  sub  divisions,  which  are 
frequently  used. 

22.  The  conmon  subdivision  of  the  gram  is  the  milligram  (.001  of  ar  gram) 
The  abbreviation  for  the  milligram  is  mg. 

Usingf  the' abbreviation,  write  12  milligrams.    (  ) 
m 

2l<    When  the  prefix  milli  (m)  is  used  with  a  basic  unit  (Gm. ,  L>  etc.) 
'     and  the  figure  is  less  than  1000,  the  amount  expressed  is  less  than 
,  the  basic  unit. 


A 


Example:    500  mg.  =  .5  of  a  gram 
.  250, ml.  =  .25  of  a  liter 
700  mm.  =  .7  tff  g.  meter 


5 


U4 
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24.    When  the  prefix  milli  (ni)'  isv  used  with  a  basic  unit  $nd  the  figure 
.  is  greater  than  1000,  the  amount  expressed  is  more  than  the  basic 
unit.  * 

EXAMPLE    1,500  mg.  =  1.5' grams 

2,500  ml.  =  2.5  liters  %,  ,  > 

1,700  mm.  =1.7  meters 


Complete  the  following: 

a.    350  milligrams  =  .( 
,    b.    2,30(1  milliliters  =  ( 

c.  1,800  milligrams  =  ( 

d.  300  millimeters  =  ( 

e.  450  milliliters  =  ( 


)  grams 
)  liters*  • 
)  grams  . 

)  mg£ers 

)  litdrs 


25.  A  met.er  may  be1  divided  into  100  parts;  each  part,  then  is  one  * 
centimeter  (.01  of  a  meter)^.    The  abbreviation  for  centimeter  is  . 
cm.    The  abbreviation  for  cubic  centimeter  is  cc. 

'  ** 

Using  the  abbreviation,  write  1  centimeter.    (         ^  ) 
Using  the  abbreviation,  write  4  cubic  centimeters-    (  ) 

26.  Using  the  abbreviation,  write  500  cubic  centimeters.*    (  ') 

*  ** 

Using  the  abbreviation,,  write  40O  cubic  centimeters.    (  ) 

27.  ,  The  common  subdivision  of  the  liter  is  the  milliliter,  or  .001  of 

a  liter.    The  abbreviation  for  milliliter  is  ml. 


Using  the  abbreviation,  write  200  milliliters  ( 


) 


28V    Using  the  abbreviation,  write  4  milliliters.  ( 

29.    Write,,  the  abbreviations  for  meter  (  /    ),  gram  ( 

li*er  (  ),  cubic  centimeter  (  /  ),  milliliter  (' 
milligram  (  )  and  centimeter  C  '?  )• 


), 


), 


14 


mm 


MM 


30.    Using  the  correct  abbreviations,  rewrite  each  of  the  following: 


ERIC 


a. 

15  cubic  centimeters 

(* 

b. 

10  graips  ( 

) 

c . 

9  milligrams*  ( 

d. 

5  liters  ( 

) 

o 

c  . 

i.    L-IUJJ.L-    V-Cil  L-UUC  LCI  ^ 

£. 

17'  milliliters  ( 

g- 

14  centimeters  ( 

) 

) 


31.    Just  as  it  has  subdivisions  to  express  measurements  less  than  the  . 
primary  .units,  the  ^metric  system  also  has  units  to  express  measure- 
ments larger  than  the  primary,  units.    Those  larger  units  are 
expressed  by  the  prefix  kilo  which  means  1,000.    For  example,  1 
kilometer  =  "1,000  meters,  1  kilogram  =  1,000  grams,  and  1  kilolitei 
1000  liters.    The  prefix  that  means  1,000  is(  ). 


32.  '  The  abbreviation  of  kilogram  is  Kg,  kilometer  is  Km   and  kiloliter 

is  Kl.  Abbreviations  of  prefixes  whose  values  are  larger  than  the 
basic  units.    (Circle  your  answer -below) 

a.    are  capitalized  ■    •  b.    are  not  capitalized 

33.  A  length  of  5,0Q0  meters  expressed  in' kilometers  would  be  , 
written  as  5  (  ) . . ,  s 

34.,  An  object  that  weighs  1  kilogram  weighs  how  many  grams? 

,35,    As  you  have  already  learned,  an  item  which  is  shorter,  tfrjvhich 
weighs  less  than  the  primary  unit  may  be  expressed  by  the^ 
milli.     A  milligram  is  .001  of  a  gram.    How  mqiy  milligtf 
v  required  to  make  up  one  grani?  i  (Circle  your  answer  below) 
*  '  *• 

a.  10  c.    1,000  I 

b.  100  d.  10,000 
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36.  A  kiloliter  is  equal  to  (  )  liters.    A  milliliter  is  equal 
to  what  part  of  a  liter? 

37.  To  express  1,000  grams,  1,000  liters  ^nd  1,000  meters,  you  may  use 
.  the  .same  prefix  which  is  (  ) 

38.  To  express  .001  of  a  gfam,  .001'of  *a  liter  "and  .001  of  a  meter,, 
you  may  use  the  prefix  (  ) , 

j> 

39.  As  you  recall,  \  milliliter  is  used  to  express  .001  of  a  liter.  \ 
Another  way  to  express  that  same  amount  is  1  cubic  centimeter, 
abbreviated  1  cc.    This  is  true  because  1  cc.  occupies  the  same 
space  and  has4  the  same  volume  as  1  milliliter. 


One  cc.  is  ( 


)  one  milliliter* 


40.  Do  not  get  the  two  prefixes  confused.    Remember  that  the  prefix- 
milli  means  .001;  the  prefix  centi  means  .01; 

In  .the  spaces  below,  write  five  cubic  centimeters  and  eight 
centimeters  using  abbreviations. 


(  ~ 


41.    To  convert  grams  to  milligrams,  multiply  the  number  of  grams  by  1000 
or  move  the  decimal  three  places  to  the  right. 

Example:     0.15  Gm.  =  15(hjiig. 

  •  -  0il5—  -  ■ 

x  l,0QO             *                                     »  .  . 
-0150.00  •  N   «  '   


42.    Convert  2.5  grams  to  milligrams.  ( 


ERLC 


43.    To  convert  milligrams  to  grams,  divide  the  number  of  grams  by  1000 
or  move  the  decimal  three  places  to  the  left.v  a 


EXAMPLE : '   150  mg.  =  0.15  Gm.  Q.l$ 

1000)150-09 

100.0; 
5000 v 
5000 


850  mg.  -  (       )  Gm.    ,  wX  \ 


44.'  Now  that  you  know  the  prefixes,  work  the  following  problems  for 
practice.    Check  your  responses.  \ 

500  milligrams  is  .thJ  same  as  (  )  grams. 
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grams  is  the  same  as  (          *.)  milligrams'* 

c.  ^500  centigrams  is  the  same  as  (  )  milligrams. 

d.  550  milligrams  is  the  same  as  (  ,  )  centigrams, 
e/  250  milliliters  is  the  same  as  (  )  liters. 

f.  180  liters  is, the  same  as  (  )  milliliters. 

g.  420  millimeters  is  the  same  as  (  )  meters. 

h.  -   5.5  meters  is  the  same  as  (  )  millimeters. 

i.  .  500  kilograms  is  the  same  as  (  )  grams, 
j.    4,500  grams  is  tjie  same  as*  (      ,  )  kilograms. 

k.    1  kilogram  is  the  same  as  (      ^  )' centigrams.  . 

1.    2,500  centiliters^is  the  same  as  (           )  kiloliters. 

m.    3.i  kiloliters  is  the  same  as  (  ^    )  liters. 

- — — . — / 

n.    1..6  meters  is  the  same/ as  (  )  kilometers. 


Answers  for  Metric  System 

1.  metric 

2.  grams,  meters  liters 

3.  gram;  liter;  meter 

4.  weight 

5.  meters 
meters 

gram,  meter  * 
liters 
liter 


6. 
7. 
8. 
•9. 

10. 


grams 

11.  meters 

12.  liters 

13.  4  grams;  8  liters;  9  meters 

14.  5.5  grams;  3.25  meters;  4.75  liters 

15.  grams;  meters;  liters 
No  response 
12  Gm. 
2M' 
I.  L. 

200  L;  17M;  16  Gm  - 
No  response 
12  mg 

No  response 

a.  .3S 

b .  ,  2. 3 

c.  1,8 

d.  .3- 

e.  .45 


\ 


25.  1  cm;  4  cc 

26.  500.  cc;  400  cC 

27.  200  ml 

28.  4  ml 
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29. 
30, 


M;  Gm;  L;  cc;  ml;  mg; 


31, 
32, 
33. 
34. 
35. 
36. 
37. 

38. 
39. 
40. 
41. 
42. 

43. 
44. 


a. 
b. 
c . 
d. 
e. 
f. 
g- 


15  cc 
10  Gm 
9  mg 
5  L 
1  cc 
17  ml 
14  cm 


kilo     i  .  ' 
are;  are  not- 
kilometers 
1,000 
1,000 

1,000;  .001 
kilo 

milli 

equal  to  (or  same  as) 

5  cc;  8  cm 

No  response" 

2.5  Gm. 

1000  , 
2500*0  =  2500  mg. 

.850 


a. 

.5  grams 

b. 

2,000  ■ 

c . 

5j000 

'd. 

35 

e . 

.25 

£. 

180,000 

g- 

.42 

h. 

3,500 

i. 

500,000 

j. 

4.5 

k. 

100,000 

1. 

.025 

m. 

3,500  ' 

n. 

*  .0016 
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APOTHECARY  SYSTEM  '  ^ 


PROCEDURES 


One  of  the  oldest .system  of  weights  and  measures  is  the  Apothecary 
system  and  although  antiquated  and  no  longer  official  it  is  still  used 
extensively  in  medicine.    Therefore  your  complete  comprehension  is 
necessary. 

.Instructions  . 

Each  type  of  problem  you  may  encounter  wiM  be  explained  by  the  instruc- 
tor.   Fill  in  each  blank  in  the  example  section  as  the"information  is  given 
to  you.    This  will  assist  you  in' working  the  practice  problems.   These-  prob- 
lems will  be  evaluated  by  the  instructor  to  insure  you  are  working  them 
correctly.    Complete  all  problems  assigned.    SHOW  ALL  WORK! 

9    ■  ,  .   -  [ 

-     APOTHECARY  TABLE  OF  WEIGHTS 

20  grains  1  scruple  - 

3  scruples  .......  1  drachm 

8  drachms  ,1  ounce- 

12  ounce   .  .  }  pound  , 

APOTHECARY  TABLE  OF  FLUID  MEASURE  (VOLUME) 
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60  minims  ..  '.   1  flui drachm 

8  flui drachms  »  .  1  fluidounce  Vr 

16  fluidounces   1  pint  .  r  } 

2  pints  •  1  quart  i 

4  quarts  . 1  ga.llon 


V 
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DEFINITION  OF  APOTIECARY  SYMBOLS 

MINIM  mx 

FLUIDRACHM  £1»X. 

RUIDOUNCE  ;    f  1 

PINT  .pt.y  0 

QUART  qt 

» 

GALLON    C  or  Cong 

GRAIN  .gr 

SCRUPLE   & 

DRACHM.  .DRAM  .>  

OUNCE  .  .  .  .  '  y  . 

POUND  "tfe 


C 


12, 


15; 
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Restate  To  A  Lower  Denomination  In  The  Apothecary  System 
EXAMPLE:    Reduce  3  f  1  ^     2  f  1  ^     to  mx 


Step  1 .    Copy  the  value  from  the  problem  3  fl  ^  2  f  1  7w 

carefully,  (  ,    '  C  Q 


NOTE:    Each  value  will  be  reduced 
separately 


Step  2.    First  reduce  the  2  f 1  ^ 

How  many  mx  are  in, each  N 

fl       ?    How  many  60 

fl^  are  you  reducing?    x  2 

""Multiply  60  times  2  to  T2U 
find  the  number  of  mx  in 

Step  3.    Rewrite  the  problem  using 

120  mx  f or  the  2  fl  ^  •  3  f 1  y  120 

Step  4 .    Now  reduce  the  3"  fl  ^/ 
How  many  mx  are  in  e&ch 

fl        ?   How  480 

many  fl  \    are  you  chang-  x  3 

.        ing?  Multiply  480  .  1440 

times  3  to  find  the  number  . 
of  mx  in  3"  fl  ^  . 

Steo  5.    Rewrite  the  problem  using 
1440  mx  for  the  3  f  1  ^ 


mx 


Step  6.    Add  up  the  mx  and  your  1560  mx 

answer  is: 


.13 


PRACTICE  PROBLEMS  m       '  ' 

1.    Convert  the  following  to  a  lower  denomination  in  the  Apothecary 
System,  s 


a.    Cohg^ii,  pt  ii,  fl^f?  to  fl^ 


b.     ^nb/i}      Tpxxxii  to 


c.    0iii,    mx  480    to    £1  ^ 


d.-#ss,  jJP"xxiv 


Restate  To  A  Higher  Denomination  In  The  Apothecary  System 
EXAMPLE:    Change  5840  gr  to  ^eighable  units. 


SteD  1.    Copy  the  values  from  the/ 

P       problem  carefully.        ^  5840  gr 


Step  2.    Study  this  number.    What  is 
'  the  largest  unit  that  this 
could  be  changed  to?  < 
How  many  -grains  does  this 
unit  contain? 


Step  3.    Now  to  find  the  numb'er  of  1  ■ 

pounds,  divide  5760  into  5760 /5W0 

5840,    The  number  of  pounds  ,  .  5760 

in, 5840  gr  is  ^and  80  gr  left 

the  number  of  grains  left 
over  is       80  ; 
Now  the  amount  is  rewritten 

using  the  pound  and  grains.  1  lb.  80  gr.; 

Step  4.    Study  the  80  gr.    What  is 

the  largest  unit  that  this  amount 

can  be  changed  to? 

How  many  grains  doesT  : 

dram  contain?  .    * 


Step  5.    Now  to  find  the  number  of  1  

'  'drams,  divide  60  into  80.  m  '  .  60/80 
The  number  of  drams  in  60. 
80  gr.  is.             and  the  .    70"  gr  left 

number  of  grains  left  over  I 

is,   • 
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Step  6.    Now  rWrite  the  problem*  again 

'  using  \h£  pbund,  dram  and  grains 


Step  7. 


Step  8. 


What  is  the 
lat  this  can  be 


Stud/  the 
largest  unit 
changed  to? 
How  many  gram 
unit  have,  in  it 

* 


Now  to  find  the  number 
in  20  gr,  divide  20  into' 
The  number  of  scruples  is 


1  lb    1  y  20  gr 


Step  9.  Rewrite  the  problem 
using  the  number  of 
scruples.    Your  answer 


lb     Isl    1  *> 


l5- 


16 
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PRACTICE  PROBLEMS  '  "v 

1.    Convert  the -following  to  weighable  Apothecary  units. 


r 


a. 


3440  gr-(^ 


b.    1650  gr. 


c.    950  gr. 


d.    695  gr. 


17  " 
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AVOIRDUPOLIS  SYSTEM 


PROCEDURES 

The  Avoirdupois  System  is  the  official-system  of  commerce  and  you  are 
indirectly  related  to  commerce  in  ordering  bulk  drugs  through  medical 
supply  channels.   You  must  have  a  complete  understanding  of  this  system  to 
facilitate  transactions  with  supply. 

Instructions 

i 

Each  type  problem  you  may  encounter  will  be  explained  by  the  instructor. 
Fill  in  each  blank  in  the  example  section  as  the  information  is  given  to  you. 
This  will  assist  you  in  working  the  practice  problems.    These  problems  will 
be  evaluated  by  the  instructor  to  insure  you  are  working  thenucorrectly. 
Complete  problems  assigned.    SHOW  ALL  WORK! 

K 

AVOIRDUPOIS  TABLE  OF  WEIGHT  '  *  ;  * 

43?. 5  grains    .  .  .  1  ounce 

16  ounces  .  .  1  pound 

Definition  of  Avoirdupois  Symbols 

grain  .  .  .  %  '  .  gr  u 

ounce   02 

pound  lb  .  

To  restate  Avoirdupois  units  to  a  higher  or  lower  denomination  follow 
the  same  procedures  you  used  in  restating  within  the  Apothecary  System. 
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PRACTICE  PROBLEMS  , 

1;    Reduce  the  following  to  weighable  Avoirdupois  denominations. 


a. 

7540  gr  . 

b. 

1560  gr  • 

c. 

856  gr 

d. 

466  gr 

2.    How  many  10  grain  capsules  can  be  made  from  3L/2  lb  of  iron'  crystals? 


3.    How  many  5  grain  capsules  of' Aspirin  can  be  made  from  4  oz  of  Aspirin" 
powder? 


4.  How  many  1/2  gr  tablets  of  Codeine  can  be  made  from  1/8  oz-of 
-     codeine  powder? 


S.    How  many  grains  of  Chemical  are  left  in  a  1  oz  bottle  d£ter  enough 
o£  it  has  been  used  to  make  2000  tablets  each*  containing \/200 
grain  of  *  the  chemical.  '  „ 


* « 
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PROCEDURES 


RATIO  AND  PROPORTION 


If  it  were  possible  to  choose  the  most  useful  method  of  solving  mathe- 
matical problems,  ratio  and  proportion  would  probably  be-selected.  Nearly 
80  percent  of  the  problems  you  will  encounter  in  Pharmacy  can  be  solved  • 
using  this  method. 


Instructions 

r 

Each  type  of  problem  you  may  encounter  will  be  explained  by  the  instruc- 
tor.   Fill  in  each  blank  in  the  example  section  as  the  information  is  given 
to  you.    This  will  assist  you  in  working  the  practice  problems.  These 
problems- will  be  evaluated  by  the  instructor  to  insure  you  are  working  them 
correctly.    Complete  all  problems  assigned.    SHOW  ALL  WORK!  •  - 

DEFINITION:    A  ratio  is  the  numerical  comparison  of  two  similar  quantities 

DEFINITION:    A  proportion  is  a  statement  of  the  equality  of  two  ratios. 


S 

— > 


-Solving  Problems  Using  Ratio  and  Proportion 

v  - 

EXAMPLE:    How  m&ny  feet  per  second  is  a  car  traveling 
at  9Q*  mph,  if  at  60  mph -it  Is  traveling  88 
•feet  per  second? 


Step  1.    Read  the  question.  Determine 
what  is  aslcecL  (the  number  of 
feet  per  second  at  90mph)  and 
call  this  the"  "problem". 
Now  determine  what  information 

_  is-given-£88-feet  per~seeend — — 

at  60  mphK 

Step  2.    Write  the  ''problem'1  on  one  line, 
using  "X"  for  the  unknown. 


90  mph      X  ft/sec 


Step  3.    Write  the  given  information  on 
the  line  under  the  problem.  Be 
sure  to  place  60  mph  under  the 
90  mph  (the  first  ratio)  and  the 
88  ft/sec  under  the  "X"  ft/sec 
(the  second  ratio) 

Step  4.  '  Now  draw  a  line  between  the 
9.0  mph  and  the  60  mph  and 
another  line  between  the  "X" 
ft/sec, and  the  88  ft/sec.  Then  * 
place  an  equal  sign  in  the  center. 


.90'  mph  X  ft/sec 
60  mph     8§  ft/sec 


90  jpph^=  X  ft/sec 
6Q/ mph   \88  ft/sec 

/ 


Step  5, 
\ 


Cross  multiply  (90  times  88  and 
60  times  "X").    Giving  the 
products.    (Note:    the  ft/sec 
and  the  mph  are  not  used  here) 


60  •  X  =  -90  •  88 
60  X  =  7920 


Step  6..  Divide  by  the  number  next  to 
the  "X" 


X  = 


7920 


Step  7  .    Your  answer 

(Note:  the  ft/sec  is  placed 
next  to  the  answer  because 
"X"  is  the  number  of  ft/sec) 


X    =    132  ft/sec 
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PRACTICE  PROBLEMS 

MAKE  VALID  RATIOS  BETWEEN  THESE  QUANTITIES 
1.    1  yard  and  2  feet  


2.    4  hours  arid  120  minutes 


5>    2  feet  and  6  inches 


4.    100  Grams-  and  10  Kilograms 


'5.    Butter  sells  3  lb.  for  98<j\  How  much  will  2  lb.  cost? 


6.    A  drug  cost  $6.98  for  12  ounces. How  much  will  three  and  3/4 
ounces  cost  the  pharmacist? 


7.   «20  gallons  of  gasoline  will  ruTyour  cat  fc235  miles. How  far  should 
you  go  on  six  and  1/2  gallon??  , 
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The  airliner  travels  600>  mph  and  you  will  fly  1230  miles 
long  will  your  trip  be?  •' 


The  item  sells  for  $4.25  a  dozen  and  you  only  have  $2.00 
How  many  can  you  buy? 
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PROCEDURES 


CONVERSION  OF  WEIGHTS^ AND  MEASURES 


Even  though  AFM  168-4  states  that  all  prescriptions  should  be  written 
in  the  Metric  System,  some  physicians  will  continue  to  write  in  one  of  the 
other  systems.    The  responsibility  will  rest  on  you  to  convert  these  pre- 
scriptions to  the  Metric  System. 

Instructions  ^ 

Each  type  of  problem  you  may  encounter  will  be  explained  by  the  instruc- 
tor.   Fill  in  each  blank  in  the  example  section  as  the  information  is  given 
to  you.    This  will  assist  you  in  working  the  practice  problems.  These 
problems  will  be  evaluated  by  the  instructor  to  insure  you  are  working  them 
correctly.    Complete  all  problems  assigned.-  SHOW  ALL  WORK! 


CONVERSION  EQUIVALENTS: 


64.8  mg  =  1  gr. 

=  15.432  gr. 
=  1  ounce  (Apoth) 
=  1  oz.  (Av.) 
=  1  lb.  (Av) 
=  2.2  lb.  (Av) 
=  16.23  minim 
=  1  fl  ounce  (Apoth) 
=  1  pint 


31.1 
28.35 
454 

1 
1 

29.57  ml. 
473  ml. 


Gm. 
Gm. 
Gm. 
Gm. 
Kg. 
ml . 


COMMON  EQUIVALENTS: 


1  Teaspoonful 
1  Tablespoonful 


1  dram  =  5  ml 

1/2  fl  ounce  =  15  ml 


NOTE:    The  common  equivalents  are  used  only  when  interpreting  prescriptions. 
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"label"  to  it. 
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x  ml, 


Convert  from  The  Conmon  Systems  to  The  Metric  System 

— ^r—   : 

EXAMPLE:    Convert  4  fly  to  ml. 

Step  1.  Identify  the  problem;  in  this 
case  it  is  to  convert  4  fljfto 
ml.    Write  the  problem  doWn, 

use  an  "Xn  for  the  unknown.  4  fl^=  x  ml. 

Step  2.    Be  sure  that  the  common  /  ^ 

system  quantity  is  in  one 
denomination,  make  any  changes 

now.  4  fly- 

Step  3.    Choose  a  conversion  equivalent 
that  possesses  both  the 
denominations  present  in  the 
problem.    In  this  case  use, 
1  fl^=  29.S7^ml. 

Step  4.    Write*  the  conversion 

equivalent  under  the  problem.  4  fly9    x  ml. 

Be  sure  to  place  the  1  fly  1  fljx=  29.57  ml 

under  the  4  flipand  the  a  ■ 

29.57  ml.  under  the.x  ml. 

Step  5.    Draw  a  line  between  the 

fl^s  and  another  between  4JFljH=  x  ml,. 

,     thlmrs/  TTiyTrsrini. 

•Step  6.    Cross  multiply  .        Ix   -  118.28 

Divide;  by  the  number  Ix   -  118.28 

next  to  the  "x"  1  1 


Step  7.'   Your  answer,  be  sure  11Q*9Qm1 
to  attach  the  proper  x   ~  lio.^omi. 


V 

x 


PRACTICE  PROBLEMS  ' 

1.    How  many  grams  a*fe  in  246  grains? 


2.    How  many  ml' are  contained  in  ^p-l? 


3.    Convert  one  dram  and  2Qf  minims  to  ml. 


4.    Convert  3  gallons,  1  pint,.  10  fl^  to  ml, 


5-.    A  formula  for  a  cough. syrup  calls  for  1/8  gr  of  Codeine  phosphate 
per  fluid  dram.    How  many  grm^  would  be  used  in  preparing-  a  pint 
,  of  this  cough  syrup?  , 


Convert  1/1000  gr  to  meg. 


Lf  £1  ^  i  of  a  cough  syrup  contains"  10  gr  of  Sodium -Citrate 
'how^many  grams  will  it  contain?  *  ^ 


A  prescription  calls  for  3/4  gr  of  a  medication,  how  many  mg  will 
be  dispensed?  *  \ 

**  - 


Convert  3  1tt,'15j^  6^    to  grams! 


s 

How  many  500  mg  doses  could  be  obtained  £rom^3/4  lb~of  a  drug? 


Convert  From  Tp»  Metric  System  To  The  Coitmon  Systems 
EXAMPLE:    Convert  324  mg.  to  gr. 

Step  1.    Identify  the  problem; 

in  this  case  it  is  to 
convert  324mg.  .to  gr. 
Write  it  down,  use  an 

"x"  for  the  unknown*.  324  jng.    -   x  gr. 


Step  2.    Choose  a.  conversion 

*  equivalent  that  possesses      '  '    -  y 
both  the  denominations 

present  in  the  problem.    >  „  ~ 

In  this  case  use; 
•  64.8  mg.  =.  1  gr'. 


Step  3. '  Write  the  conversion 
*r  equivalent  under  the 

problem.    Be  sure  to  324  mg.-  -  X  gr. 

place  64.8  mg  under  64.8  mg    -  1  gr, 

the'"x"  gr-. 


Step  4i    Draw  a  line  between  the 

two  mg**  and  another  between  324  mg.    -  JLEI* 

the  twoV's".        1  64.8mg.        1  gr 

Step  5.    Solve  by  the  ratio  and    »  324,  jng,    "  *LSI» 

proportion  method.  '  •  o4.8mg.         1  gr. 

Cross  multiply:  °4-8*   =  524 

/                   Divide  by  the  number  «  , 

*      •               next  to  the  "xM:  *   =  ^24 

64.8 


Step  6.    Your  answer,  be  sure 


to  attach  the  proper v  ,x   ■    5  gr, 

"label"  to  if.  . 
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PRACTICE  PROBLEMS 


>  ' 


1.    Convert'  250  ml.  to  fluid  ounces. 


.2'.'  Convert.  4.5.  liters  to  fluid  ounces. 


'  5.    How  many  mg  are  there  in  6  1/2  ^ 


4.    Convert  6.6  pounds  to  kilograms. 


\ 


/ 
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■iilMiMMMMaiMMliMIMllMi^lliHiliai 


How  many  6.5  mg  tablets  can  be  obtained  from  1/2  ounce  (Apoth) 
of  a  chemical? 


If  a  mixture  weighing  30  grams  is  divided  into  100  doses,  how 
many  grains  will  each  dose  weigh?   


How  many  1/8  gr  tablets  can  be  made  from  3 -grams  of  drug? 


A  certain  drug  is  available  in  16.2 "mg  tablets.  Express  this 
fraction  of  a  grain. 


How  many  teaspoonfuls  are  there  in  0.5  Kilol iters  and  500 
milliliters? 


30 
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mm 


CALCULATION  OF  DOSES 


PROCEDURES 

Every time  you  fill  a  prescription  you  must  determine  many  things  within 
a  few  minutes.    Has  the  doctor  prescribed  enough  medication  or  the  right 
strength  medication  or  could  this  prescription  be  for  a  child,  how  much  would 
he  get?    In  nany  instances  the  Physician  will  leave  the  variables  for  you 
to  calculate. 

Instructions 

Each  type  of  problem  yot^raay  encounter* will  bf  explained  by  the  instruc- 
tor.   Fill  in  each  blank  in  example  section  as  the  information  is  given  to 
you.    This  will  assist  you  in  working  the  practice  problems.    These  problems 
will  be  evaluated  by  the  instructor  .to  insure  you  are  working  them  correctly. 
Complete  all  problems  assigned.    SHOW  ALL  WORK! 


r 


DEFINITION:    A  DOSE  is  the  amount  of  preparation  a  patient 
takes  at  one  time.  - 


The  formulas  used  in  calculating  *  * 

**• 

V 

1.  The  number  of  dose 

,  Number  of  dose  -  Total  preparation 
Size  of  each  dose  ^ 

\ 

2.  The  size  of  each  dose 

^  & 

Size*  of  each  dose  =  Total  preparation  C  • 

Number  of  doses  / 

3.  The  total  preparation  *  ^ 

Total  preparation  =  Number  of  doses  X  each  dose 


The  formulas  used  in  calculating  children^  dosages-  5 

1.  Young's  rule 

Age  in  years  '  X  Adult  dose  ~  Childs  dose  w 

Age  m  years  +  12 

2.  Clark's  rule       •  »  •  ' 

Child's  dose  =  Weight  in  pounds  X  adult  dose 

150 
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EXAMPLE:  Find  the  number  of  doses  in  120  ml.  if  each 
~   dose^is  one  teaspoonful  (5  ml-). 


&  ~  Total 

Step  1.    Write  the  complete  *  -  - 

formula:  > 


Step  2..    Assign  values  to  the 
appropriate  terms*' 

Total'  =  120  ml. 
Size  =  5  ml. 
#  ■      =  X 


Step  3.    Rewrite  the  formula, 

substituting  the  assigned  A  =  120 

values  for  the  tefms:  ■  n  5 


Step  4. .  Solve  by  the  process  _  12Q 

indicated:  X  ~~  -tj— 


Step  5.    Your  answer:  X  =  24  doses 

PRACTICE  PFOBL&S 
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PRACTICE  PROH 


1.    How  many  15  minim  doses  ate  contained  in  60. ml  jpf  a  tincture? 


2.    If  180  ml  of  medicine  is  to  be  taken  and  each  dose  contains 
2  tablespoonfuls,  how  many  doses  will  this  180  ml 
contain? 


3.    How  many  250  mgm  doses  can  be  obtained  from  one-half  ounce  (apoth) 
°  of  a  chemical? 


4.    The  physician  prescribes  8  fluid  ounces  (apoth)  of  Penicillin  to 
be  take  in  10  ml  do^es.    How  many  doses  will  the  patient  receive? 


5.  *  Hew  many    ^f^ss     doses . could  you  get  from  one  pound  (apoth)  of  a 
drug? 


)  . 

■  -  c 
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Calculate  The  Size  Of  Each  Dose 


EXAMPLE:    What  is  the  size  of  each  dose  if  a  patient  is  given 
300  ml.  and  instructed  to  take  the  medicine  once 
daily  for  20  days? 


Step  1.    Write  the  complete 

formula:  Size  * 


Step  2.    Assign  values uto  the 
appropriate  terms: 

Total  =  300 

'  #  =20 


Step  3*    Rewrite  the  formula, 

Substituting  the  assigned 
values  for  the  terms; 


Size  =  300 


Step  4.    Solve  by  the  process 

indicated.'         ,  Size  *  300 


Step  5.    Your  Answer:  '    '  Size  .=  15  ml.  or 

1  tablespoonful 
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'   '  ISO 

PRACTICE  PROBLEMS     '  • 

Y 

1,    What  is  the  dose  a  patient  will  take  if  he , receives  3  grams  and 
is  told  to  take  it  four  times  a  day? 


'2.    20  doses  are  to  be  obtained  from^Hrss  of  a  chemical.    How  many  mg 
c    is  each  dose?  0 


3.    40  grams'  of  a. .drug'  are  to  .be  divided  into  500  doses.  What  is  the 
strength  of  each  dose'? 


4.    One  pound  (Apoth)  of  chemical  will  make  60  doses.   How  many  mg 
will  each  dose  contain?  < 


5.    6  f 1  ^  are-  to  be  divided  into  20  doses.  How  many  ml  will  each  ddse  be? 
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CALCULATE  THE  'fOTAL  AMOLNT  OF  A  PREPARATION 


7 


EXAMPLE ;  How  many  ml.  should  be  dispensed  if  the  patient 
is  to  take  2  teaspoonfiils  three  times  a  day  for 
one  day? 


Step  1.    Write  the  complete 
formula: 


#    =  Total   Total  >=  Size  X  # 
Size  . 


Step  2.    Assign  values'  to  the 
appropriate  terms: 

\ 

Size  =  2  teasp.  -  10  ml 
9    =  3  (.doses) 


Step  3.    Rewrite  the  formula, 

substituting  the  assigned 
values  for  the  terms: 


Total  =  10  X  3 


Step  4.    Solve  by  the  process 
indicated:' 


Tota]/^  10  X  3 


Step  5.    Your  Answer: 


Total  =  30  ml. 
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PRACTICE  PROBLEMS 


1.    The  prescription,,  calls  for*  the,  patient  to  take  one  teaspoonful  four 
times  a  day  ^or^t&h,  day£.  I  low  many  ml  will  you  dispense? 


«*  *  * 

2."  The  dose  is  one  Jablespootfful  every  six  hours  for  one  week.  How 
.many  ml  will*  you  dispense?     *  *  . 


3*    Thef  patient  uses  ^ii  of  a  powdeY  three  times  a  day  for  soaks. 
He  is  to  use  this  for  12.  days.  How  many  grams  will  be  dispensed? 


4.    The  patient  will  take  350  mg  in*  each  dose  six  4oses"a  day  for  ^  ^ 
14  days.    How* many  total  grams  will  be  received? 


5.    0.3  mg  is  the  dose  to  be  taken  daily  for  > 30  days*  How  many  'grams 
-  will  you  dispense?  ' 


3a 


Calculate  the -Dose  Of  A  Drug  When -Given  The  Patients  Weight  and 
The  Amount  Of  Drug  Required  Per  Kilogram  Of  Body  Weight/ 

\     EXAMPLE The  Hose  of  a  drug  is  10  mg./l  Kg*   How  much 
I  should  a  patient  weighing  1S4  lb.  take? 


Step  1.',  Convert  the  patient's 
*  weight  in  Kg: 


154  lb  =  70  Kg. 


Step  2.    Write  down  the  given 
dose: 


10  mg  /  1  Kg. 


Step  3;    Write  the  patient's  - 
weight  in  Kg.  under 
*  the  1. Kg.    Then  write* 
nxM  mg  under  the  10  mg 


Step  4#.  *  Draw  a  line  between/ 
-  the  mg's  and  another 
between  the  Kg's: 


Step  5.    Solve  by  the  ratio 

and  proportion  method: 


Cross -multiply 


Divide  by  the  number  next 
to  the  V; 


Step  6.    Your  Answer* 


10  mg,/  /*l  Kg 
x  mg/  /70  Kg. 


ljj  mg.  /  I  Kg. 
x  mg.  /70  Kg. 


1  Kg. 


=  700 


-  700 
1 


700  mg 
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PRACTICE  PROBLEMS     l  , 

i     The  natient  wfeighs  190  pounds  and  tiie  dose  of  the  drug  is" 
'    I  t  m^/Kilogrlfof  body  weight  .toX  many  mg  will  the  patient  j 
take?   •  * 


>.    The  average  dose  is  6.3  mg/Kilogram  of  body  weight  an^the  pa\ient 
weighs  97  pounds.  How  many  mg  will  she  take? 


3.    The -dose  is  1/4  gr. /kilogram  of  body  weight.  The  patient  weighs 
127  pounds.  How  many  mg  will  he  take? 


.J 


4-.    The  average  dose  is  1/8-gr/Kilogram  of  body  weight  to  be  taken 
*  every  six  hours  'for  10.  days.  .  The  patient  weighs  81  Kilograms.  . 
How  many  total  grams  will  the  patient  take?    -  . 


Calculation  Of  Children's  Doses  ifeing  Young 's  Rule 


■>       1  '  t 


YOUNG'S  RULE 


AGE  IN  YEARS 
AGE  IN  YEARS  +  12 


X  ADULT  DOSE  =  CHILD'S 
*  DOSE 


EXAMPLE:  J%w  many  mg.  of  a  medication  should  a  4  year  old  child 
take  if  the  adult  dose  is\  2S0  mg? 


Step  1.    Write  the  complete 
•  formula.  ,  * 


Child's  _    Age        x  Adult 

.  Dose  =  Age  +  12  Dose 
r 


4fe 


Step  2.    Assign  values  to  the 
appropriate  terms. 

T  • 

Age    =  4 
Adult  Dose    =  250 
Child' s'Dose  = 


Step  3.    Rewrite,  formula, 

substituting  the  assigned 
values  for  the  terms. 


4       x  250 
CD'r    4  +  12 


Step  4.    Solve^by  the  processes 
indicated, 

•  *  Reduce  fraction 

J . 

Multiply 


CD  =  jg-  x  250' 
CD.=  1  x  250 

CD  =  1  x  250 
5*  1 


Divide 


CD  =  250 


Step  5.'  Your  answer 

% 


CD^=  62,5*mg. 
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f  PRACTICE  PROBLEMS  * 

1,    If  the  usual  adult  dose  of  a  drug  in  0.25  Gnu,  what  is  the  dose  for 
a  9  year  old  qhild? 


2,    If  the  usual  adult  dose  of  a  liquid  medication  is  5ml;,  how  many  ml, 
should  a  wild  8  years  old  be  given?  -  * 


3.    The  adult  dose  is  .6  Gm.    How  many  mg.  should  a  £  year  old  child  take? 


4.    A  child  of  10  years  would  take  how  many  mg  of  a  medication  having 
the  adult  dose  of  250  mg.        *  4 


5.    An  adult  would  take  a  tablespctonful  of  this  medication;  how  many  ml, 
^should  a  5  year  old  take? 


6.    If  the  adult  dose  of  a  medication  is  7  gr.,  how  many,  milligrams 
should  a  9  year  old  child  take?  ►  '  • 
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Calculation 'Of  Children's  Doses  Using  Clark's  Rule 


•-»         CLARK'S  'RULE 


CHILD'S  DOSE 


WEIGHT  IN  POUNDS  X  ADULT  DOSE 
7       ISO  ~ " 


EXAMPLE:    An  infant  weighing  30  lbs  will  receive  how  many 
—  '    mg  of  a  medication  having  an  adult  dose  of  500  mg? 


Step  1.    Wrije  the  complete 

formula.  .   Child's  Dose 


Step  2l.    Assign  values  .to  the 
appropriate  terms. 

Weight  =  30  . 

Mult  Dose  =  500 

'    .    Chiles  Dose  =  ChD, 


Weight    x   Adult  Dose 
150 


Step  3*.    Rewrite  the  formula,' 

substituting  the  assigned  * 
values  for  the  terms. 

Step  4.    Solve  byjthe  processes  ' 
indicated. 


Nfultiply 


'!  Divide 


r 


ChD   =    50  x  500 
150 


ChD  =  30  x  500 
ChD  = 


"150" 
30  x  500 


ChD  = 


150 


1S000 
IT 


Step  5.  ;  Your  answer* 


ChD   =   100  mg 
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PRACTICE  PPDBLEMS    -  «#  f-  . 

1.    The  adult  dose  of-a  medication  is  324  mg-   How  many  mg  will  a  60  lb 
child  take?  ' 


2.*  A  child  weighs.  25  lbs.  and  is  18  months  old.    The  adult  dose  is 
'two  tablespoonfuls.    What  is        childs  dose?- 


3.    A  child  weighing  83  lbs.  would  take  how  many  mg  if  the  adult  dose 
is  5  gr?  v  ,  m 


4.    An  infant -weighs  15  lbs.  and  the  adult  dose  is  100  mg.  What  is  the 

childs  dose?  ,  '  .  \ 


5.  How  many  ml  does  a  55  lb  child  take  if  the  adult-dose  is  2  teaspoohsful? 
.6.    One  Gram  %s  the  adult  dose.  How  many  mg  does  a  46  lb  child  take? 


44 


9 


v.  •    .    '  ■  18 


ERIC/" 


I 


ADDITIONAL  PRACTIQ-  PROBIJiMS  FOR  BASIC  MATHEMATICAL  OPERATIONS 


1.    Add:    5/6  +  1/2  +  1/6  +  1/3   =  v 


Answer 


/ 


45" 


2.    Subtract:     7/8  from  16  = 


Answer 


3.    Divide  3/10  by  1/5  = 


Answer 


s     4.    Convert  2/5  to  .a  decimal  fraction. 


Answer 


5.    Add:     .15  +  3.14  -  13.25    +    0.034  = 


Answer 


6.    Nfultiply:.    6.42  x  3.8 


Answer 
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'        7.    Convert    .75'  to  a  common  fraction. 


Answer 


\ 

8.    Write*  the  following  in  arabic  numbers  ; 

xii    =   - 

ix  =   

xxvi  =   ._ 

MCMLX  =  

XLiX  =  

MXL  = 


Answer 


9. 


Write  the  following  as  Roman  numerals: 


Answer 


.19  = 

54  =' 

•400  = 

-    34  = 

75  = 

1970  = 


A 


S 


10. 


Rearrange  this  formula  to  solve -for  C: 
A  =  B  x  C 


Answer 


11.    Rearrange  this  formula  to  solve  for  B' 


A  =  i 
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eric 


12.    Multiply:  "2156  times  1.0023 


Answer 


f  : 


13.    Divide  1.01  by  .98 


Answer 


f ADDITIONAL  PROBLEMS  FOR  THE' METRIC  SYSTEM 

14 ,    Convert  the  following  to  milligrams: 

5  Grams  =  

*    —  — 

50  decigrams   =   ■ 

10  micrograms  =   . 

3  centigrams  

.5  Grans  = 


15.    Add  the  following,  and  express  your  answer  in  Grams: 
50  mg  '+  300  eg  +  20  dg  +  10  Gm*  = 


Answer 


16.    Add  the  following  and  express  your'  answer  in  milligrams: 
,.6  Gm  +  0.25  eg  +  0.125  Gm  +•  0.5  dg' 
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•  ADDITIONAL  PRACTICE-  PROBLEMS  FOR  THE  METRIC  SYSTEM 
1.    Convert  the  following  to  milligrams:* 

5  grams.  =   3  centigrams 

50  decigrams  =    10  Dekagrams 


2.    Add  th6  following  and  express  the  dftswer  in  grams: 

50  milligrams  +  300  centigrams  +  25  decigrams  +  30  grams 

\  ° 

''Answer 


3*    Add  the  following  and  express  the  following  in  milligrams: 
0,6  grams  +  0.25  centigrams  +  0.125  grams  +  0.5  decigrams 


Answer 


4.  *  Perform  the  following  indicated  problems: 
v Subtract    32  mg  from  1.2  grams 


Answer 


Multiply  10  Kilograms  X  8  ancT  express  the  answer  #as  grains. 


Answer 


Divide  4,5  Grams  by  3.4  and  express  the  answer  in  milligrams 

*  Answer   

187- 


Restate  the  following: 
125  meg  to  'milligrams  = 


85  deciliters  to  milliliters  »m 


125  hectograms.^  centigrams 


.Without  reference  write-  the  prefixes  of  the  metric  system  and J^h^ 
part  or  parts  of  -the  basic  unit  each  represents.  ^ 
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ADDITIONAL  PRACTICE  PROBLEMS  FOR  THE  APOTHECARY  SYSTEM 
1..   Reduce  the  following  to  grains 

a.  ^   ii,  ^  iss 

b.  ^  iv    ^   iv   <^  iv 


2.    Restate  the  following  in  weighable  Apothecafy  denominations, 

a.  158  gr   

■ 

b.  175  gr  . 

c    75-  gr^,   


3.    Reduce  the  following  to  minijiis. 
a.     Oii,  fl^v 

\^  b.    qt  i,  O  ss,    £l^  v77 


Convert  the  following  to  fl  3f 
a.    mx  120,    fl  ^  16,  Q  iv 


b.    qt  iii,  ^^viii^fl^iT 


ss 
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Add:     i*^2^3^1       t0  ^  3 


Answer 


Subtract:      2  Gal    -    3  qt,  2  pt,    10  fl  ^  ,  6  f  ^ 


Answer 


How  many  bottles,  each  Containing  fl  \  iv,'  can  be  obtained  from 
f  ^  ii  of  Iodine  Tincture?  0 


Answer 


How  many  gr  1/4  tablets  can  be  made  from  ^-1/8  of  Morphine  Sulfate? 


Answer 

51  ' 
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9,    A  cough  syrup  contains  3  ss  of  ammonia  chloride  in  £1  ^  iv.  How 
many  grains  should  be  used  in  preparing,  one  gallon1^  the  syrup?  . 


Answer 


v 


10.    What  is  the  volume  in  fluid  ounces  of  a  mixture  containing  1/2 

gallon  of  one  liquid >  one  pint^gf  another  and  fl  ^  96  of  a  third? 


Answer 


.11.    A  phamjacist  had  1/2  gallon- of  alcohol.    At  different- times  he 
dispensed  f^iss,Q  i,T^iv*     What  volume  was  left? 


52 


..Answer 
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ADDITIONAL  PRACTICE  PROBLEMS  FQR  THE  AVOIRDUPOIS  SYSTEM 


1.    How  many*  1/.120  grain  tablets  can  be  made  from  -1/8  02  pf  a  powder? 


Answer 


2.    How  much  chemical  is  left  in  a  1  1/2  02  bottle-  after  enough  has  been 
taken  out  to  make  1000  tab^ts  of  1/100  grain  each? 


Answer 

1  v  ■  — 

3.   How  many  1/4  gr  capsules  can  you  make  from  1  1/4  02  of  a  chemical? 


Answer 


4^ 


4.   How  many  2  "grain  tablets  could  be  made  from  2  02  o£  Aspirin  powder? 


v  Answer 


5.  Hqw  many  grains  are  left  in- a  1/4  lb  bottle  after  enough  of  it  has 
been  used  to  make  150  tablets,  .each  containing  1/300  gr .  ? 


Answer 


53 
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ADDITION^ PRACTICE  PROBLEMS  FOR  RATIO  AND  PROPORTION 
'    *  > 

1.     If  cold,  capsules  were  12  for  $1.98,    (b)  25  for  ,$3. 25  and  (c)  100 
for  $10.95,  which  would  be  the  best  buy? 


Answer 


?      A  foimula  for  1250  capsules  calls  for  3.25  GmS  of  a  chemical.  How 
much  of  the  chemical  would  be  used  to  make  350  capsules? 


Answer 


If  125  gallons  of  a  mouth  rinse  contains  20  Grams^of  a  coloring 
agent  how  many  Grams  will' 160  gallons  contain?  " 


Answer 


4#     If  3  doses  of  a  liquid  preparation  contain  7.5  grains  of  a 
substance,  how  many  grains  will  32  doses  contain? 


Answer 


5,     If  50  tablets  contain  0.625  grams  of  an  active  ingredient,  how 
many  tablets  can  be  prepared  .from  31.25  grams,  of  the  ingredient? 


Answer 


How  many  grains  of  a  substance  are  -needed  for  350  tablets  if  75 
'tablets  contain  3  grains  of  the  substance? 


54  Answer 
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ADDITIONAL  PRACTICE  PROBLEMS  FOR  CONVERSION  OF  WEIGHT  AND  MEASURES 


1.    Convert  50  lb  (AV)  to  Kg. 


Answer 


2.    How  many  grains  are  in  a  .5  Gm  tablet. 


Answer 


3.    How  many  Kg.  do  you  weigh? 


Answer  *  * 


4.    How  many  mi  are  there  in  3  fl^  ? 


Answer 


5.    1/200  gr  is  equivalent  to  how  many  Incgi 


Answer 


*  55 
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6.    Convert  50*00  ml  to  Apothecary  units, 


Answer 


7,    Compare  an  Apothecary  grain  to  an  Avoirdupois  grain. 


Answer 


8.    What  is  the  difference,  in  grains,  between' an  Apothecary  pound 
and*an  Avoirdupois    pound?     *  " 


Answer 


9.    Convert  1  lb  2  02  (AV)  to  Apothecary  units. 


9 
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10.    How  many  grains  are  there  in* 25  meg?  • 


56 


'Answer 


Answer  - 


mm 


11.    A  doctor  orders  a  patient  to  .take  three'  y8  gr.  tablets  per  day. 
How  many  mg.  will  this  equal  per  day? 


Answer 


12..  How  many  ml  will  the  patient  take  daily? 
Sig:    Take  fl^/fr  daily 


v 


Answer 


13.    What  directions  will  you  give  the  patient  for  the  prescription*; 
•  Sig:    2.5  ml  daily  ■   •    %  . 


]    . Answer 


A  doctor  orders  12  fl\  be  given  to  a  patient.    How  many  ml.  will 


14.    A  doctor  orders  if  zi  < 
you  dispense?         m  0 


Answer 


15.    How  mahy  ml  are  the»re  in  20  gals: 


Answer 


57 
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16,    A  4  fl.*^.  prescription  bottle  will  hold  how  many  ml2 


Answer 


17  s-  A  2  ^  powder  jar  will,  hp  Id -how  many  grams? 


18.    Convert  1/4  gr  to  mg. 


19.    Convert  1  qt  to  liters, 


Answer 


Answer 


Answer 


*  * 


20,    How  many  grains  are  in  a  .250  Gm  tabl<^? 


58. 


Answer 


V 
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annTTTfW1  pRArricE  problems  for  calui.. 


1.    How  many  'doses  will'  this  prescription  contain? 
•  EtH      120  ml 
,    '     Sig:  qid 


*■  »  Answer 


2     How  many  doses  will  this  prescription  contain? 
'  Tetracycline  Tab        '         250  mg 


ERLC 


#4Q 

Sig    500  mg  qid 


Answer 


1 

3.    How  many' doses  will,  this  prescription  contain? 
Atarax  Syrup  16  .fl"^. 


Sig:  "Vri  q 


4h 


^.  Answer 
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What  -is  the  size  of  each  dose  in  this  prescription? 
Kaopectate  1  pt 

Sig:    Divide  equally  into  32  doses 

Answer 

* 

How  many  grams  .should  you  dispense  for  this  prescription 
PenVK  125  mg 

Sig:    tab  Tf  qi^  x  10  d 


swer 


How  many  £l  ^  should, you  dispense  for  this  prescription 
Tetracycline  Syrup  • 
Sig:  ^7  Tid  for  2  weeks" 


Answer 


19: 


\  - 


7.    How  many  Grams  should  you  dispense  for  this  prescription? 

»  ■ 

Valium  5  mg 


nv 


Sig:    2.5  mg  at  bedtime  for  5  days 


Answer 


\ 


8.    The  dose-  of  a'"clrug  is  1/10  ;gr.  per  Kg.  of  .body  weight*  How 
many  milligrams  should  be  given  to  a  person  weighing  70  Kg. 


Answer 


9.    The  aciult  dose  is  500  pg,  how  much  should  be  given  to  a  50  pound  child? 


Answer 


10.-  The  adult  dose  is  30  ml.  How  much  should  be  given  to  a  6  year  old? 


61 


Answer 
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11.    If  the  usual  adult  dose  of  a  drug  is  0*25  Gm  what  is  the  dose  /| 
for  a  child   9  years  old?  v  '  ?< 


Answer 


12.    If  the  usual  adult  dose  of  paregoric  is  5  ml  what  is  the  dose 
for  a  child  8  years  old?  .  v 


Answer 


13,    If  the  usual  dose  for  an  adult  is  ,6  On  what  is  The  dose  for  a 
2  year  old  child? 


Answer 


14.    The  uslial  dose  of  a  certain  solution  is  0.5  ml.  (a)  what  is  the 

'  *  dose  for  a  child  4  years  old?   Answer   (b)  if  the 

solution  is  to  be  dispensed  in  a  dropper  bottle,  the  dropper  of 
which  calibrates  24  drops  per  ml,  how  many  drops  should  be  given 
to  ^obtain  the  correct  dose  for  the  chilcl? 


Answer 


15.    The  usual  dose  of  a  drug  is  1/60  grain  for  an^adult,  (a)  calculate 
the  dose  for  a  25 -lb  child  (b)  the  dose  for  an  infant  of  1  year 
and  (c)  the  dose  for  a  child  weighing  50  lb. 


Answer 
Answer 
Answer 
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16.  <  The  usual  adult  dose  of  a  drug  is  0.6  Gm.   What  is  the  dose  for  a  child 
weighing  20  lbs?    A  child  weighing  10  lbs? 


Answer 
Answer 


\ 


I 
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OBJLCTIVLS 


PHARMACEUTICAL  CALCULATIONS  I 


•  Solve  problems  pertaining  to  basic  mathematical  operations*,  metric  system, 
apothecary  System,  avoirdupois  system,  and  ratio  and  proportion.  . 

*  Solve  problems  pertaining  to  conversion  of  weights  and  measures,  and  calcula- 
tions of  doses.        (  °  * 

INTRODUCTION   '  -  * 

V  *  ■ 

*  Systems  of  measurements  in  the  past  were  based  on  traditional  standards,  such  as  the 
length  of  the  King'S  foot  or  the  weight  of  a  grain  of  wheat.    For  their  time  and  techno- 
logy they  were  adequate.    The  need  for  a  more  exacting  and  universal  system  of  measurement 
brought  about  the  creation  and  standardization  of  the  Metric  System. « 

INFORMATION 

MEASUREMENT  % 
Definitions*   *  •  '  \ 

Meter  is  the  bSsic^'unit  of  length  (35.37  inches) 

Liter. is  the  basic  unit  of  volume.    (The  volume  of  the  cube  is  1/10  of  a  meter.) 
* 

Gram  is  the  basic  unit  .of  weight  (equal  to  thduweight  of  one  Cubic  centimete^  of 
water  at  4  degrees  centigrade).  ■ 

LATIN  PREFIXES  ■  ; 

deci  is  equal  to  1/10  of  thej)asic  unit.   \ 

centi  is  equal  to  1/100  of  the  basic  unit. 
mi  Hi  is  eqya.1,  to  I/IOOO  of  , the  basic  unit. 
micro  is  equal  to  1/1,000,000  of  the  basic  unit. 
GREEK  PREFIXES  '  '  - 

deka  is  equal  to  ten  times  the^basic  uhit. 
hecto  is  equal  to  one  hundred  times  the  basic  unit. 
kilo  is  equal  to  one  thousand'  times  the  basic  unit. 
Aboreviations  f  * 

Meter    =  M 

Liter    =    L  * 


) 


Tms.  supersedes  WB  3A8R90530-I^N  March  T975 
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THE  METRIC  SYSTEM 
INSTRUCTIONS,  ' >  ^ 

Each  type  problem  you  may  encounter  will  be*  explained  by  the  instructor.    Fill  in 
each  blank  in  the  example  section  as  the  information  is  given  to  you.    'This  will  assist 
you  m  working  the  practice  problems.    These  problems  will  be  evaluated  by  the  instructor 
io  insure  oyou  are  working  them  correctly.    Complete  all  problems  assigned.    SHOW  ALL  WORK! 

Tnis  Study  Guide  Workbook  is  to.  help  you  learn  the'metric  system.  Followthe 
erections  carefully  and  do  not  'skip  around.!'  » 

4D*recv.ons:    Read  each  problem  carefully,  t;hen  write  in  the  answer:    B?  sure  that  you 
are  satisfied  with  your  answer  before  you  write  it  in. 

1.  In  the  metric  system,  weight  is  expressed  hi  grams,  linear  measurements  is  expressed 
in  meters;  and  liquid  volume  is  expressed  in  liters. 

The  system  which  uses  grams,  meters'and  liters  is  called  the  (         '  #)  / 

system.  , 

2.  Tne  primary  units  of  measurements  in  the  metric  system  are  (  ), 
;    *  )>  and  (  .  ). 

3.  Which  of.  the  following  units  of  measurement  belong  to  the  metric  system? 
.(Circle  your  answers  below.)  \ 

* 

a.  pound  d.  liter 

b.  gram  ^    <  e..  yard 

c.  gallon  f.  meter 

< 

4.  The  gram,  which  is  a  much  smaller  unit  than  our  commonry  used  pound,  is  the  basic 
metric  unit  used  to  measure     (Circle  your  answer  below.) 

a.    volume  '  b.    length  c.  weight 

5.  Length,  in  the  household  system,  is  measured  in  inches,  feet,  yards,  etc.    In  the 
metric  system,  however,  the  primary  unit  for  the  measurement  of  length  is  the  meter. 

-  With  the  metric  system,'  length  is  measure  in  '(  ).     *  - 

6.  *   When  using  the  metric  system  to  measure  the  length  os  an  item,  you  would  record 

its  length  as  so  many  (  ^. 

7.  I rf  the  metric  system,  the  primary  unit  of  weight  is  the  (  ); 
•the  primary  unit  of  length- is  the  (  ). 

8.  Tne  primary  metric  unit  of  measurement  used  to  measure  volume  is  the  liter. 

Which  of  the  following  is  used  to  measure  volume  in  the  metric  system?  (Circle 
your  answer  below. )  4  ' 

a.  pounds  (  d.  gr^ms 

b.  gallons  e.    1  ite^s 

c.  ^   meters  f.  inches 

?.      In  the  coomon  household  system,  pints,  quarts  and  gallons  are  used  to  measure  volume. 
In  the  metric  system,  however,  the  primary  unit  used  to  measure  volume  is  the 

(,  •  *         )•■  ^ 

1'J      When  items  are  weiahed  by  the  metric  system,  their  weight  is  expressed  in  / 

..)• 
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11.     The  length  of  an  item  measured  by  tne 'metric  system  is  expressed  in  (  J. 

\L       Tho  volume  Of  liquids  measured  by  the  metric  system  is  expressed  in  (  )• 

13      Wn.en  metric  measurements  are  written,  the  amount  is  written  as  a  numeral  followed 
oy  the  unit.    Study  these  examples: 

Four  meters. is  written  as  4  meters.  , 
four  liters  is  written  as  4  liters.  ~  1 

Twelve  grams  is  written  as  12  grams. 

MOw  write  the  following  measurements: 

a.  Four  grams  (  ) 

b.  Eight  liters  (  ) 

c.  Nine  meters  (  ) 

/ 

If  the  measurement  contains  a  fraction,  the  fraction  is  written  as  a  decimal.  Study 
these*  exarapl  es:  ,  -  a 

4  1/4  meters  is  written  as  4.25  meters.  * 
4  3/4  liters  is  written  as  4.75  liters. 
4  1/8  grams  is  written  as  4.125  grams. 


) 


) 


) 


Now,  write  the  following  measurements .  u 

a.  Five  and  one-half  grams  ( 

b.  Three  and  one-fourth  meters  ( 

c.  Four  and  three-quarter  liters  ( 
15.     Write  the  primary  metric  unit  used  to*  measure  weight,  length  and.volume. 

a.  weight  (  ) 

b.  length  (  -  ) 

c.  volume  (  fa) 

15      You  should  also  know  the  abbreviations  for  the  three  basic  metric  units  of  measure- 
ment.   Abbreviations  of  the  basic  units  are  always  capitalized. 

17.  The  abbreviation  for  gram(s)  is  Gm.  ~ 

Using  the  abbreviation,  write  12  grams.    (  ) 

18.  The  abbreviation  for  meter(s)  i s  M . 

Using  the  abbreviation,  write  2  meters.    (  )  4 

19.  The  abbreviation  for  liter(s)  is  L. 

Using  the  abbreviation,  write  1  liter.    (  ) 

20.  .Using  abbreviations,  write:     ,  • 


200  Titers  ( 


)    17  meters  ( 


)     16  grams  ( 


2o 
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Mi 


mm 


in  .uMilion  u>  the  Lhrot*  ha  mi.  unit.',  you  hove  jir.l.  Muriiod,  thf  m<»Lrit  system  has 
ui'ii-fw  mill.1,  which  on'  \uli<Ji\UMOir,  of  Lhc  Immi.  imvl.s.    Lot  ui>  now  study  some  of 
iho  .i*  Mibdivisjons  winch  are  f  requently  ^sed. 

r he. common  subdivision  of 'the  gram  is  the  milligram  (.001  of  .a  gram-). 
The  abbreviationvfor  the  milligram  is  mg.  -  • 

.Using  the  abbreviation,  wrife  12  milligrams..    (  ) 

r.hen  the  prefix  mi  1 1  i  (m)  is  used  with  a  b$sic  unit  (6m.,  L.,  etc.)  and  the  figure 
is  less  than  1000,  the  amount  expressed  is  less  than  the  basic  unit. 

•  Example:    500  mg*  =.    .5  of.  a  gram 
250  ml    «=    .25  of  a  liter 
700  mm    =    .7  <of*a  meter 
* 

Wnen  the  prefix  mi  1 1 i  (m)  is  used  with  a  basic  unit  and  the  figure  is  greater  than 
10GO,  the  amount  expressed  is  more  than  the  basic  unit. 

Example:    1,500  mg     =1.5  grams  \ 
2,500  ml      =    2.5  liters 

] ,700  mm     -,1.7  meters  *  .  1 

Complete  the "fol lowing:  ^ 

a.  350  milligrams  =  (  )  grams 

b.  Z.,300  milliliters  =  {.  -         >'  ,  )  liters 

c.  1,300  milligrams  =  (  )  grams 

d.  300  millimeters  =  (  )  metersr  9 

e.  450  milliliters  =  (  )  liters 

A.  meter  may' be  divided  into  100  parts;  each  part  then  is  one  centimeterJ^Ol  of*a 
metfF).  The  abbreviation  for  centimeter  is  cm.  The  abbreviation  for  cubic  centi- 
meter is  cc.  .  - 

Using  the, abbreviation,  write  1  centimeter.    (  '  ) 

Using  the  abbreviation,  write  4  cubic  centimeters,    (  ) 

Using  the  abbreviation,  write  500  cubic  centimeters.    (  ) 

Using  the  abbreviation,  write  400  cubic  centimeters.    (  -  ) 

The 'common  subdivision  of  the  liter  is  the  millfliter,  or  .001  of  a  liter.  The 
'abbreviation  for  milliliter  is  ml. 

Using  the  'abbreviation,  write  200  milliliters.    (<  Y 
Using  the  abbreviation,  write    4  milliliters.    (  ) 
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29.  Write  the  abbreviations  for  meter  (  )  9>am  (  ) 
)iter  (      '    )               cubic  centimetenr  (           )  "milliliter 

(  )  fnilligram  (  0  and  centimeter  (  )  .  * 

30.  Using  the  correct  abbreviations',  rewrite  each'of  the  following: 

* 

a.  15  cubic  centimeters  (  )  t 

b.  TO  grams  (  )  ^ 

c.  9  mil  1 igrams  (  )  0 
,  d.  5  liters  (           ).  ■ 

e.  1  cubic  centimeter  (     •  .  ) 

f .  17  milliliters  (  )  " 

g.  14  centimeters  (  ) 

31  Just  as  it  has  subdivisions  to  express  measurements  less  than  the  primary  units, 
the  metric  system  also  ha"s  units  to  express  measurements  larger  than  the  primary 
units     Those  larger  units  are  expressed  by  the  prefix  kilo  which  means  1,000/  For 
example,  1  kilometer  =  1  ,*000  meters,  1  kilogram  -  1 ,000  grams ,  and  1  kiloliter  = 

1 ,000  liters.    The  prefix  tha.t  means  1,000  isf(  ) 

32  The  abbreviation  of  kilogram  is  Kg.,  kilometer  is  Km,  and  kiloliter  is  Kl.  Abbre- 
viations of  prefixes  whose  values  are  larger  than  the  basic  units:  (Circle  your 
answer  below. )  ^  ,  # 

a.    are  capitalized  b.    are  not  capitalized 

33.  A  length  of  5,000  meters  expressed  in  kilometers  would  be  written  as  5  (  ) 

34.  An  object  that  weighs  1  kilogram  weighs  how  many  grams?    (  ) 

35      As  you  have  already  learned,  an  Hern  which  is  shorter,  or  which  weighs  less  than 
the  primary  unit  may  be  expressed  by  the  prefix  milli.    A  milligram  is  .001  of  a 
gram.    How  many  milligrams  are  required  to  make  up  one  gram?    (Circle  your  answer 
below. )         *  \ 

a.  io  c.  1.000 

b.  1.00  10*00°  ' 

36.  A  kiloliter  is  equal  to  (  )  liters.   A  milliliter  is  equal  to  what  part  of 
a  liter?    (                     )  v' *  , 

37.  To  express  1  ,000  grams,  1,000  liters  and  1  ,000  meters,  you  may  use  the  same  prefix, 
which, is  (  )  * 

38.  To  express  .001  of  a  gram,  .001  of  a  liter  and  .001  of 'a,  meter,  you  may  use  the 
prefix  (  )  • 

39      As  W recall,  1  milliliter  is  used  to  express  .001  of  a  liter.    Another  way  to 
exprell  that  same  amount  is  1  cubic  centimeter,  abbreviated  1  cc.    This  is  true 
'because  1  cc    occupies  the  same  space  and  has  the  same  volume  as  1  milliliter. 

One  cc    is  (  )  one  milliliter. 

6 
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Do  not  get  the  two  prefixes  confused.  Remember  that  the  prefix  mil  1 i  means*. 001; 
the  prefix  centi  means  .01.  f  - 

in  the  spaces  belbw,  write  five  cubic  centimeters  and  eight  cen.timeters  using 
abbreviations. 


( 


)  ( 


To  convert  grams  to  milligrams,  multiply  the  number  of  grams  by  1,000  or  move. the 
decimal  three  places  to  the  right.  ,  ^ 

Example:    0.15  6m    =  1 50  mg 

'  0.15 
x'  1,000 
0150.00 


Convert  2. 5- grams  to  milligrams.  ( 


) 


To  convert  milligrams  to  grams,  divide  the  number  of  grams  by  1,000  or  mov^e  the 
decimal  tnree  places  to  the  left.  f  *    *  f 


Exampl e :  -  1 50  mg    =  0 . 1 5  6m 


•  0-15 
1O007T50.00 
100.0 


50  00 
50  00 


350  mg 


( 


Gm 


Now,  tnat ;y.ou..'(ch<5w  the  prefixes,  work  the  following  problems  for  practice.  Check 
your:  responses. 


a*"  '500  milligrams  is  the  same  as  ( 
•>it   t>/  2  grams  is  the  same  as  ( 
/"    ,c.    SOC^'ten'tigraips/is  the  same  as.( 
/,d.    350  miltagram£  is  the  same  as  ( 

e.  2$tf  milliliters  is  the  same  as  ( 

f.  J'fgO  liters  is'the  same  as  ( 

g:    420  inillime'ters  i$  the.  same  as  ( 
'    h.    3^  meters  is  the  same  as  ( 
*i.  '500  kilograms  is  the  same  as-  ( 
j.    4*,500  grams  is  the  same  as  (. 
k.    1  kilogram  is  t£e, same  as  (  t 


1.    2  *500  cental  ite^fs  the  same  as  ( 
3.5  tiloliter's  is  the  same  as  ( 


m. 


n;    1.6  meters  is  the  same  as  ( 


)  grams, 
milligrams. 

)  mi  1 1  igrams..  ( 
}  centigrams. 
)  liters. 
),  milliliters. 

]  meters.  ^ 
)  millimeters. 

It; 

)  grams. 
}*  ki  lograms . 
)  centigrams. 

)  kiloliters. 
^      )  liters. 
)  kilometers. 


Answers  for  Metric  System 

1.  metric 

2.  grams  ,  meters ,  1  iters 

3.  gram;  liter;  meter 

4.  -weight 

5.  meters 

6.  •  meters 

7.  gram,  metar 

8.  liters  . 


» 

27. 
28. 
29. 
30. 


200  ml 

4  ml  '  • 

M;  Gm;,  I;-  cc;  ral mg;  cm 


:c;  jpl 

r 


9. 
10. 


1  iter 
grams 

1 1 .  %  meters 

12.  liters 


13.  4  grams;  8  liters;  9  meters 

14.  .  5.5  grams;  3.25  jneters;'  4.75  liters 

15.  gramss  meters;  liters 

16.  No  response 
U.      12  Gm. 

18.  ^2M 

19.  1  L.  i>. 

20.  200  L ;  17M;  16  Gm 

21 .  No  response 

22.  12  mg 

23.  No  response 

24.  a.  .35 
b.  2.3 

*    c.   -  1.8 
'    d.  .3 
e.  .45 

25.  1  cm;  4  cc 

25.      500  cc;  400  cc 


31. 
32. 
33. 
34. 
>35. 
,36. 
37. 
38. 
39. 
40. 
'  41 
42. 

43. 
44. 


a.  l£  cc 

b.  10  Gm 

c.  9  mg 

d.  5  L 

e.  1  cc 

f.  17  ml 

g.  '  14  cm 


kilo  f 
are;  are  not 
kilometers 
1 ,000 
1 ,000 

1 ,000;. 001  1 
,kilo  ( 
mil  1  i 

equal  to  (or  same  as) 

5  cc*,  8  £m 

No  response 

2.5  Gm.    .  \ 
J  000  ^ 
-  2500.0  =  '*5&0  mg. 


.850 


a. 
b. 
c. 
d. 
e. 
f . 

9- 
b. 

i . . 

,  J- 
k. 
1. 
m. 
n. 


.5  gfams 
2,000 
5,000 
35 

.25  * 

180,000 

.42 

3,500 

500,000 

4.5  , 

10O„0C0 

.025 

3.500' 

.0016*- 


J 


APOTHECARY  SYSTEM 


\ 

>'         One  of  the  oldest  SysteHTofTSteights    and  measures  is  the  Apothecary  system  and 
altnoign  StlSlaSiS  Ind  no  Jongerlfficial  it  is  still  used  extensively  in  medicine. 
Tnerefore  your  complete  comprehension  is  necessary. 

^OTtSCARY  TABLE  OF  WEIGHTS  *  ! 

20  grains  ......    1  scruple  . 

.  3  scruples  ...  f  1  dracnm 

8  drachms   «.  •  •  ]  oun" 

.      12  ounces  ...,.«  •  •  •  1  PQund 

ArtSTKECARY  TABLE  OF  FLUID  MEASURE  (VOLUME) 

60  minims    1  flufdrachm 

3  fluidrachms  '  -  '•  }  fluidounce 

',6  fluidounces  1  pint      -  .  . 

2  pints.  .  •  .,  •  •  <iu»rt  «* 

4  quarts  ^  .....  1  gallon 

Oefmition  of  Apothecary  Symbpls 

Minim  (  T  .  mx 

Rltiidrachm.  .......  -t  •  •         •  fl  "fy 

.  Fluidounce  " 

Pint  "  P^'  0 

Quart   .  .  .  qt 

'      Gallon  c  °r  Con9 

Grain  %-  •  •  *  9r 

Scruple  *  •  •  £ 

Drachm ,  .Oram.  .  .  .  ,  ^ 

Ounce  ^  ^  * 

Pound  1fe 

INSTRUCTIONS     *  v  ^ 

SHOW  ALL  WORK!  %  . 


Restate  To  A  Lower  Denomination  In  The  Apothecary  System 

E      Example:    Reduce  3  fl  2  fl  ^         to  mx„ 

Step  1.    Copy  the  vakie  from  the  problem  carefully,        3  fl  X  2  fl  ~ 

NOTE:    Each 'value  wi  1*1  be  reduced  separately. 

Step  2.    First  reduce  the  2  fl  . 
How  many  mx  are  in  each 

f  1  V*  ?    How  many  60 

fl    v*are   you  reducing?    x  2 

Multfply  60  times  2  to  T2tT 
find  the  number  of  mx  in  •  ' 

2fl5>-  . 

Step  3.    Rewrite  the  problem  using 


120  mx  for  th<*  2  fl   |*  .  .  3  fl    7  120 


_  mx 


Step  4.    Now  reduce  the  3  fl  "5^ 
How  many  mx  are  in  eacn 

fl         ?    How  48Q 

many  fl  V*  are  you  chang-  x  3 

ing?    Multiply  480  1440 

times  3  to  find  the  number 

of  mx  in  3  fl  ^   .  ; 

Step  5.    Rewrite  the  problem  uslpg 
1440  mx  for  the  3  f  1    2,  •. 

Step  6.    Add  up  the  mx  and  your  answer  is:*  1560  mx 

Practice  Problems 

1.     Convert  the  following  to  a  lower  denomination  in  the  Apothecary  System, 
a.    Cong  ii,  pt  \\  \  fl        to  fl 


b..  jj^/^xvi,   j^xxxii  to 


'  1Q 


v 


21 


o 


c.  ©  hi  ,   mx.  WO   to  fl 


j£  ss,    ^xxiv    to  1/ 


V 


1  * 

Restate  To  A  Lower  Denomination  In  The  Apothecary  System 

Example:    Chanqe  5^40  gr  to  weyhable  units.  l 

Step  1.    Copy  the  values  ffom  t?htf  problem  carefully.  5840  gr 

Step  2.    Stfudy  this  number.    What  is  the  largest 

unit  that  this  could  be  changed  to?  I 
How  many  grains  -does  this   unit  contain?\     *  x 


1  lb.  80  gr. 


Step  3.    Now  to  find  the  number  of  pounds,  divide  .  c-rcnTcG*7i  

5760  into  5840.    The  number  of  pounds  in  576G)bb4U  . 

5840  gr  is   and  the  number  of  *  ?/°V-  . 

g        grains  left  over  is     80     .    Now  the  80   gr  left 

amount  is  rewritten  using  the  pound  and 
grains.  ^  ' 

&ep  4.    Study  the  80  gr.   What  is  the  largest 
unit  that  this  amount  can  be  changed0 

to?    How  many  jgrains  does  1; 

dram  contain?       p  ^  - 

* 

Step  5:   Now  to  find  the  number  of  drams,  divide  .  Vl 

60  into  80.  The  number  of  dramson  oU)BU 
8b  gr.  is  and  the  number  -  §0 


of  grains  left  over  is   *  20  9r  lfeft 

Now  rewrite  the  problem 
pound,  dram  and  grains. 


Step  6.    Now  rewrite  the  problem  again  using  the  %    \  lb     1   ^     20  g 

nmtJ     Hram  and  nra  i  n& .  • 


9 

11 
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Step  7.    Study  the  20  yr.    What  is  the  largest 
unit  that  this  can  be  changed  to? 

<  i  .   How  many  grains 

\      does  this  unit  have  in  it? 


ifo 


Step  8.  Now  to  find  the  number  of  scruples  in 
20  gr,  divide  20  into  20.  The  number 
of  scruples  is   


Step  9.    Rewrite  the  problem  using  the  number 
of  scruples.    Your  answer: 


J 


1  lb 


Practice  Problems 
Convert  the  following  to  weighab.le  Apothecary  units, 
a.    3440  gr. 


r 


b.    1650  gr. 


c.    950  gr. 


d.    695  gr. 


/ 


12 
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A^OIROUP.OIS  SYSTEM 


f 


The  Avoirdupois  System  is  the  official  system  of  commerce  and  you  are  indirectly 
related  to  conferee  in  ordering  bulk  drags  through  medical  supply    channels.    You  must  * 
hive  a^complete  understanding  of  this  system  ot  facilitate  transactions  with  supply. 

■  AV^RDUPOIS^BLE  OF  WEIGHT  . 

t    437.5  grains  .  .  1  Ounce 

T6  ounces  .  t   1  pound  ^ 

Definition      Avoirdupois  Symbols  ...  . 

grain  .  '  '  9r  ^ 

ounce  01  * 

pound  .'  ,  ....  lb 

To  restate  Avoirdupois  urtits  to  -a  higher  or  lower  denomination, %fo\ low  th«  - 
procedure  as  you  used  in  restating  within    the  Apotnecary  System. 

.INSTRUCTIONS 

Each  type  problem -you  majT  encounter  will  be  explained  by  the  instrucor.    Fill  in 
each  blank  in  the  example  Section  as  the  information  is  given  to^cu.    This  will  assist 
you  in  working  the  practice  problems.    These  problems  will  be  evaluated  by  the  instruct^ 
to  insure  you  are  working  them  correctly.    Complete  problems  assigned.    SHOW  ALL  WORK! 

Practice  Problems  , 

1.  Reduce  the  following  to  weighable  Avoirdupois  denominations. 

a.  7540  gr.  .   ' 

b.  1560  V  -  *  :   r 

-  c.    856  gr       .   ^ 

d.    466  gr  m  ,  

2.  How  many  10  grain  capsules  can  be  made  from  1/2  lb  of  iron  crystals? 


c 


3.     How  many  5  grain  capsules  os  aspirin  can  be  made  from  4  oz  of  aspirin  powder? 


13 


3 


4.     How  many  1/2  gr  tablets  of  codeine  can  be  made  from  1/8  ox  of  codeine  powder?" 


5.  How  many  grains  of  chemical  are  left  in  a  1  oz  bottle  after  enough  of  U  has  been 
used  to, make  2000  tablets  each ^ containing  1/200  grain  of  the  chemical?, 


) 


14 
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(^PROPO^TION 


If  it  were  possible  to  choose  the  most  useful  method  of  solving  mathematical  prob- 
lem,, r.iNo  and  proportion  would  profcubly  be  selected.    Nearly  80  percent  of  the  problems 
/on  v/ill  encounter  in  Pharmacy  can  be  solved  using  this  method. 


Definitions  m  v  , 

*  * 

A  ratio  is  the  numerical  comparison  of  two  similar  quantities. 

A  proportion  is  a  statement  of  the  equality  of  two  ratios. 

INSTRUCTIONS  \  * 

Each  type  of  problem  you  may  encounter  will  6e  explained  by  the  instructor.    Fill  in 
each  olank  in  the  example  section  as  the  information  is  given  to  you.    This  will  assi-- 
you  in  working  the  practice  problems.    These  problems  will  be  evaluated  by  the  in,s(ructer 
to  insure  yog  are  working  them  correctly.    Complete  all  problems ^assigned.    SHCVJ  ALL  fiORlO 

Solving  Problems  Using  Ratio  and  Proportion  *  .' 

'  tArcple:    How  many^  feet  per  second  is  a  car  traveling  at  90  mph,  it  at  CO  mph  it  is 
traveling  88  feet  per  second? 

Step  1.    Read  the  question.    Determine  what  is  asked 

(the  number  pf  feet  per  second  at  90  mph)  „  , 

and  call  this  the  "problem."    Now  deter- 
mine what  information  is  given  (88  feet  per 
second  at  60  mph ) .  ;  '  '  *  ■ 


Step  2.    Write  the  "problem"  on  one  line, 
using  "X"  for  the  unknown. 


90  mph       X  ft/sec 


Step  3.    Write  the  given  information  on  the  line 
*    under  the  problem.    Be  sure  to  place 
60  mph  under  the  90  mph  (the  first 
v  ratio )  and  the  88  ft/,sec  under  the 
"X"  ft/sec  (the  second  ratio).  ^ 

w 

Step  4.    Now  draw  a  line  between  the  90  mph 

and  the  60  mph  and  another  line  between « 
the  "X"  ft/sec  and  tne  88  ft/sec.      ^  ' 
Tnen  place  an  equal  sign  in  the 
center. 


90  mph 
60-mph 


X  ft/sec 
88  ft/sec 


90  mph  =  X  ft/sec 
60  mph     88  ft/sec 


Step  5.    Cross  multiply  (90  times  88  and 

60  times  "X")f    giving  the  products. 
(Note:    the  ft/sec  and  the  mph  are 
not  used  here. ) 


60.'  X  =  90  • 
60  X  =  7920 


Step  6.  "Divide  by  the  number  next  to  the  "X." 


X  =  7920 
60 


15- 


T 


21G 


7. *  Your  answer 

(Note:  thf*  ft/sec  is  placed  next  to 
th«»  answer  because.  "X"  is  the  number 
of  fr/sec.) 


X.  *  13?  ft/sec 


Practice  Problems 
Make  valid  ratios  between  ^these  quantities. 
Ji\~  Uyacd  and  2.  feet  .  »   _  -    —  • 


2      4  hours  and  120  minutes 


3.     2  feet  and  6"inches 


1.    ,100  RrMns  and  10  Kilograms   


S      Butter. sells  3  lb.  for  984.    How  much  will  2  lb.  cost? 


6.  A  drug  costs  S6.98  for  12  ounces.  How  much  will  three  and  3/4  ounces  cost  Jthe . 
ph«umaci$t?  '  . 


16 
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7,  Twenty  gallons  of  gasoline  will  run  your  car  235  miles.  How  far  should  you  go  on 
six  and  1/2  gallons?  • 


8.  He  airliner  travels  600  mph  and  you  will  fly  1230  miles.  How  long  will  your  trip 
be? 


( 

9.     The  item  sells  for  $4.25  a  dozen  and  you  only  have  S2.00.    How  many  can  you  buy? 

4 


CONVERSION  OF  WEIGHTS  ANO  MEASURES 

.  Evan  thoogh  AFM  168-J  states-that  ail  prescriptions  should  be  written  in  the  Metrvc 
System, 'some  physicians  .wilj  continue  to  write  in  one  of  th'e  other  systems.    The  responsi- 
bility will  rest  on  you  to  convert  these  prescriptions  to  the  Metric  System. 


CONVERSION  EQUIVALENTS: 


64.8  mg  =  1  gr.  " 

1  6m  =  15.432  gr, 

31 .1  Gm  =  1  ounce  (Apoth) 

*8.35  Gm  =  1  02  (Av) 

454  Gm  =  1  lb  (Av) 

1  Kg  =  2.2  lb  (Av) 

1  ml  =  16-23  minim  > 

29.57  ml  =  1  fl  ounce  (Apoth) 

473  Ml  =  1  pint 


COMMON  EQUIVALENTS: 


1  Teaspoonful 
1  Tablespoonful 


1  dram    =   5  ml 

1/2  fl  ounce    -    15  ml 


NOTE:    The  common  equivalents  are  used  only  when  interpreting  prescriptions. 
INSTRUCTIONS 

Each  type  of  problems  you  may  encounter  will  be  explained  by  the  instructor.  Fi\ll 
in  each  blank  in  the  example  section  as  the  information  is  given  to  you.    This  will  assist 
you  in  working  the  practice  problems.    These  problems  will  be  evaluated  by  the  instructor 
to  insure  yoipare  working  them  correctly.    Complete  all  problems  assigned.    SHOW  ALL  WORK! 

Convert  From  The  Common  Systems  To  The  Metric  System 

Example:    Convert  4  fl  ^/  to  ml . 

Step  1.    Identify  the  problem;  in  this  case  it  >> 

is  to  convert  4  fl        to  ml .  Write 
#  the  problem  down,  usq  an  "X"  for  the 

unknown. 


4  f  1 


x  ml. 


Step  2. 

f  • 


Be  sure  that  the  common  system  quantity 
is  in  one  denomination*^ Make  any 
changes  now. 


\ 


fi  y 


=  x  ml 


Step  3.^  Choose  a  conversion  equivalent  that 
'  *"  possesses  both  the  denominations 

present  in  the  problem.  In  this  case 
use  1  fl  |^  =  29.57  ml. 


Step  4.    Write  the  conversion  equivalent  under 
.  *      the  problem.    Be  sure  to  place  the 
1  fl        under  the  4  fl    ^and  the 
29.57 <tfl.  under  the  x  ml 


4  f  1  V  =   x  ml . 
1  fl  p  =  29  .57  ml. 


18' 
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Step  5.    Oraw  a  line  between  the  f 1  V 4 s 
and  another  between  the  mi's.*- 

Step  6.    Cross  multiply. 

Divide  by  the  number  next- to  the 


Steo  7.    Your  answfer.    Be  sure  to  attach 

the  proper- ''label"  to  it. 

f  Practice  Problems  ' 

1.     How  many  grams  are  in  246  grains? 


4  f  1  V  *   x  ml. 
1  ffi  y  ■  29.57  ml 

1x  =  118.28 

Vx  =  118.28. 
1  ] 

x  =  118.28  ml. 


2.     How  many  ml  are  contained  in  fl  ^/  ii? 


3.     Convert  one  dram  and  20  minims  to  ml. 


4.     Convert  3  gallons,  1  pint,  10  fl  "Z,  -to  ml. 
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5.  A  formula  for  a  cough  syrup  calls  »for  1/8  gr  of  codeine  phosphate  per  fluid  dram. 
How  many  grams  would  be  used  in  preparing  a  pint  of  tMs  cough  syrup? 


6.     Convert  1/1000  gr  to  meg.  S 


7.  If  fl  V  i  of  a  cough  syrup  contains  10  gr  of  sodium  citrate,  how  many  ^rarns  will 
it  contain? 


A  prescription  calls  for  3/4  gr„of  a  medication.    How  many  m^-will  be  JiipM^eJc 


-9.     Convert  3  lb,  15  "^>,  6  ^  to  grams. 


10.     How  many  500  mg  doses  could  be  obtained  from  3/4  lb  vf  a  dr.ug? 


20      *  ' 
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Convert  From  The  Metric  System  To  The  Common  Systems 
ExamjMe:    Convert  324  mg.  to  gr. 


* 


Step  1.  Identify  the  problem.  In  this  case  it 
is  to  convert  324  mg.  to  gr.  Write  it 
down.    Use  an  "x"  for  the  unknown.  324  mg.     =     x  gr. 

Seep  2.    Choose  a  conversion  equivalent  that 

possesses  both  the  denominations  present 
in  the  problem.  •  In  this  case  use: 
64.8  mg.    s    1  gr. 


Step  3.    Write  the  conversion  equivalent  under 

the  problem.  Be  sure  to  place  64.8  mg  324  mg.  =  x  gr. 
under  the"x"  gr.         m  64.8  mg   =    1  gr. 


Step  4.    Draw  a  line  between  the  two  mg's  and  324  mg.    =    x  gr. 

another  between  the  two  gr's.  64.8  mg.  =    1  gr. 


Step  5.    Solve  by  the  ratio  and  proportion  method.     324  mg.    =  „x  gr. 

method.  64.8  mg.       1  gr. 


Cross  multiply.  -  64. 8x    =  324 


Divide  by  the  number  next  to  the  V.  ,  x    =  324 

64.8 


Step  6.    Your  ^rtswer.    Be  sure  to  attach  the  x    =    5  tjr. 

t   proper  "label'.'  to  it.  \ 

•  Practice  Problems 

1.     Convert  250  ml  to  fluid  ounces. 


.2.     Convert  4,5  liters  to  fluid  ounces. 
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How  many  mg  are  there  in  6  1/2  ^  ? 


2<H> 


4.     Convert  6.6  pounds  to  kilograms. 


5.     How  many  6.b  nig  tablets  can  be  obtained  from  1/2  ounce  (Apoth)  of  a  chemical? 


6.  If  a  mixture  weighing  30  grams  is  divided  into  100  doses,  how  many  grain?  wi1! 
£ach  dose  weigh?  $ 


22 
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1      How  many  1/8  gr   tablets  can  be  made  from  3  grams  of  drug? 


8.  A  certain  drug  is  available  in  16.2  mg  tablets.  Express  this  as  a  fraction  or 
grain.  *  . 


9.    -How  many  teaspoonfuls  are  there  in  0.5  kiloliters  and  500  milliliters. 


23 
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LAICIJlAflON  OK  DOSES 

Everytiwts  you  fill  a  prescription  yotrmust  determine  many  things  within  d  few 
rtmute$     Has  the  doctor  prescribed  enough  medication  or  the  riyht  strength  medication 
or  could  this  prescription  be  for  a  child?   How  much  would  he   get?    In  .many  instances 
the  physician  will  leave  the  variables  for  you  to' calculate. 

INSTRUCTIONS  1  ^ 

Eacrr  type  of  problem  you  may  encounter  kill  be  explainediby  thf  instructor.  Fill 
ir)  each'  blank  in  example  section  as  the  information  is  given  to  you.    This  will  assist 
you  \n  working  the  practice  problems.    These  problems  will  be  evaluated  by  the  instructor 
to  insure  you  are  working  them' correctly.    Complete  all  problems  assigned.    SHOW  ALL  WOKKi 

Definition 

Ariose  i-s  the  amount  of  preparation  a.  patient  takes  at  one  time. 

formulas  Used  In  Calculating  »  $ 

I  *      i  rre  number  of  dose  ^ 

ri»mii>er  of  dose  =  Total  preparation 
Size~bf'each  dose 

Z.      Hit-  size  of  each  dose 


Site  of  each  dose  -  Total  preparation 
Number  of  doses 

3.     The  total  preparation 

fotal  preparation  =  Number  of  doses  x 


eSBLdose 


roritiul as  Used  In  Calculating  Children's  Dosages 

- 1 .      Young's  rule 

Afre  in  years   X  Adult  dose  =  Child's  dose 

Age  in  years  +  12' 

Z.     Clark's  rule  . 

Child's  dose  =  Weight  in  pounds  X  adult  dose 

150 


ft 


^t^ir.nUt  vfan  nf  |hp  Numhpr  of  Doses  In  A  Preparation 

Lxaiiiple:    Find  the  ^umber  of  doses  in  120  ml:  if  each  dose  is  one  teaspoonful  (b'  ml). 


^Step  1.    Write  the  complete  formula. 


Total 
Size" 


>te^  2.    Assign  values  to  the  appropriate 
terms . 

•    Total"  -  120  ml . 
Size    -     5  ml . 

r?  -  X' 


24 


227 


•Step  3.    Rewrite  the  formula,  substituting         /Xs  TJO 
the  assigned  values  far  the  terms.  5 

Step  4.    Solve,  by  the  process  indicated.  X    s  TJO 

5 

\  \  "  * 

Step  5.    Your  answer:  X    -    24  doses 


'  '  Practice  Problems 
1.     How  many  15  minim  doses  are  contained  in  60  ml  of  a  tincture? 


*2'.  If  180  ml  of  medicine  is  to  be  taken  and  each'  dose  contains  2  tablespoonfuls,  how 
many  doses  will  this  180  ml  contain? 


3.     How  many  250  mgm  doses  can  be  obtained  from  one-half  ounce  (Apoth)  of  a  chemical? 


4.  The  physician  prescribes  8  fluid  ounces  (Apoth)  of  penicillin  to  be  taken  in  10  ml 
doses.    How  many  doses  will  the  patient  receive?  ;        "  . 


5.     How  many  "^ss   doses  could  you  get  from  one  pound  (Apoth)  of  a  drug? 
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Calculate  The  Size  Of  Each  Dose 

m 

pimple;  What  is  the  size  of  each  dose  if  a  patient  is  given  390  ml.  and  instructed 
^  to  take  the  medicine  once  daily  for  20  days? 

Step  1.    Write  the  complete  formula.  Size  =  Total 


Step  2.    Assign  values  to  the  appropriate  terms: 


Total  =  300 
#     =  20 


Step  3.    Rewrite  the  formula,  substituting  Size  s  300 

the  assigned  values  for  the  terms.  20 


Step  4.    Solve  by  the  process  indicated.  Size  =  300 

20 


Step  5.    Your  answer:  Size  =  15  ml.  or  1  tablespoonful 

Practice  Pr<?blems 

1.  \^hat  is  the  dose  a  patient  will  take  if  he  receives  3  grams  and  is  told  to  take  it 
four  times  a  day?  *  ' 


•  •  ■  . .  > 


2.  Twenty  doses  are  to  be  obtained  from  J/^-iss  of  a  chemical.  How  many  mg  is  each  - 
dose?  '  t 


p6 


Calculate  The  Total  Amount  Of  A  Preparation 

Example:    How  many  ml.  should  be  dispensed  if  „the  patierit  is  -to  take  2  teaspoonfuls 
three  times  a  day  for  Qne  day? 


Step  1.    Write  the  complete  formula. 

STep  2.    Assign  values  to  the  appropriate 
terms. 

Size   =   2  teaspoonful  =  10  ml 
H        =3  (doses) 

Step  3.  -  Rewrite  the  formula,  substituting^ 
the  assigned  values  for  the  ternj^ 

Steo  4.    Solve  by  the  process  indicated. 

Step  5.  You^answer: 


I    *    Total     Total  -  Sir?  <  * 
Size  , 


Total  -  10   X  3 

Total  =  10  X  3 
Total  *  30  ml . 


. Practice  Problems 

I.  The  prescription  calls  for  the  patient  to  take  one  teaspoofiful  four  times  a  day 
for  ten  days.    How  many  ml  will  you  dispense? 


2.  The  dose  is  one.tablesjponful  every  six  hours  for  one  week.  How  many  ml  will  you 
dispense? 
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3.  The 

for  12  days 
♦  * 


patient  uses  ^ i i  of  a  powder  three  times  a  day  for  soaks.  He  is  to  use  this 
ys.,   How  many  grams  will  be  dispensed? 


4.  The  patient  will  take^350  mg  in  each  dose  six  doses  a  day  for  14  days.  How  many 
total  grams  will  be  received?  ^ 


5.     0.3  mg  is  the  "dose  to  be  taken  daily  for  30  days.   How  many  grams  will  you  dispense? 


231 
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3.  The  patient  uses  '  J>  H  of  a  powder  three  times  a  day  for  soaks.  He  is  to  use  this 
for  M  days.    How  many  grams  will  be  dispensed? 


4.  'The  patient  will  take  350  mg  in  each  *do|e  six  doses  a  day  for  14  days.  How  many 
total  grams  will  be  received?  ' 


5.     0.3  mq  is  the  dose  to  be  taken  daily  for  30  days.    How  many  grams  will  you  dispense 


29 


232 


Calculate  The  Oose  Of  A  Orug  When  Given  The  Patient's  Weight  And  The  Amount  Of  Drug  '■'■16% 
Required  For  Kilogram  Of  Body  Weight 

Example:    The  dose  of  a  drug  is  10  mg/1  Kg.    How  much  shou>d  a  patient  weighing 
154  lb.  ta^e? 

Step  1.    Convert  the  patient's  weight  in  Kg.  154  lb  -  70  Kg. 

Step  2.    Write  down  the  given  dose.  10  mc)/l  Kg 

Step  3.    Write  the  gatient's  weight  in  Kg,  10  mg./l  Kg. 

under  the  1  Kg.    Then  write  V  x  mg./70  ((g.* 

mgi under  the  10  mg.  \ 

Step  4.    Draw  a  line  between  the  mg's  and        .  10  mg./  1  Kg. 

another  between  the  Kg* s.  x  mg./70  Kg. 

** 

Step  5.    Solve  by  the  ratio  and  proportion  10  mg.  =    1  Kg. 

method.  ,  x  mg.     70  Kg. 

Cross*  multiply.  Ix  =  700 

«  Divide  by  the  number  next  to  x  v=  700 

the  "x."       ,   ;  '  \  1. 

Step  6.    Your  answer:  '  ,  x   =-   700  mg  ' 

Practice  Problems  * 

1.     The  .patient  weighs  190  pounds  and  the  dose  of  the  drug  is  0.5  mg/Kilogram  of  body 
weight.    How  many  mg   will  the  patient  take?  ' 


2,  The  average  dose  is  6*3  mg/Kilogram  of  body  weight  and  th£  patient  weighs  97  pounds. 
How  many  mg  will  the  patient  take? 
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3.    The  dose  is  l/'k  gr /Kilogram  of  bodj?  weight.    The  paUept  weighs  127 
pounds.    How  many  mg  will  the  patient  take? 


U  .      The  average  dose  is  l/8  gr  /Kilogram  of  body  weight  to  be  taken  every 
six  hours  for  10  days.    The  patient  weighs  81  Kilograms.-  How  many  total 
grams  will  the  patient  take? 


31 
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Calculation  Of  Children's  Ooses  Using  Young's  Rule 


.  2/6 


Young's  rule: 


 Age  In  Years      X    Adult  Dose  =  Child's  Oose  • 

Age  In  rears  %  12* 


Example:    How  many.mg  of  a  medication  should  a  4  year  old, child  tak'e  if  the  adult  ' 
dose  is  250  mg?  » 


Step  1.    Write  the  complete  formula. 


Child's  Dose"  =     Age     X  Adult  Oose 
Age  +  12 


L-'.ep       Assign  values  to  the  appropriate 
terms . 

Age  =  '4 

Adult  Oose     =  2.50 
Child's  Oose  - 

Step  3.    Rewrite  the  formula,  substituting 
'  the  assigned  values  for  the  terms, 


CD 


x  250 


4  +  12  - 


Step  4.    Solve  by  the  processes  indicated. 
Reduce  fraction 
Multiply 
Oivide 


CO 


16 


CO  =1  x  250 

4  - 

CD  *  1  x  250  • 
T      1  • 

CD  ■  250 

4  ' 


\ 


Step  5.    Your  answer: 


CD  =  62 . 5  mg . 


Practice  Problems 


1.  If  the  usual  adult  dose  of  a  drug  is  0.25  Gm.,  what  is  the  dose  for  a  9  year  old 
child?  \ 


2.  If  the  usual  adult  dose  of  a  liquid  medication  is  5  ml.,  how  many  ml.  should  a  child 
8  years  old  be- given?  ,  ,'  • 
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3."    The  adult  dose  is  .6  Gm.    How  many  mg   should  a  2^year  old  child  take? 


4.  .A  child  of  *10  years  would  take  how  many  mg  of  a  medication  having  the  adult  of 
250  mg.  -  ~.  . 


5.  An  adult  would  take  a  tablespoonful  of  Judication.  How  many  ml  should  a 
5  year  old  take?    '  , 

/ 


6.'  If  the  adult  dose  of  a  medication*is  7  gr.,  how  many  milligrams  should  a  9  year 
old  child  take?  • 


* 
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Calculation  Of  Children's  Doses  Using  Clark's  Rule 

Clark's  rule:  Child's  Dose   =   Weight  In  Pounds  X  Adult  Dose 

150  - 

Example:    An  infant  weighing  30  'lbs  will  receive  how  many  mg  of  a  medication  having 
an  adult  dose  of  5O0  mg?  „ 


2/2.. 


Step  1.    Write  the  complete  formula. 


Chi  Id '-s  Oose  »  Weight    x   Adult  Dosfe 

150 


>.c-t;  >.    Assign  values  to  the  appropriate 
terms . 

Weight  =  30 
Adult  Dose  -  500 
'Child's  Oose  =  ChD- 


Stiep  3.    Rewrite  the  formula,  substituting 
the  assigned  values  for  the  terms. 


ChD   «    30  x  500 
150 


Step  4.    Solve  by  the  processes  indicated. 
■ 

•Multiply 

Divide  • 
Step  5.    Your  -answer: 


30  x  5Q0 
150 


ChdT 

ChD.  *  30  x  50a 
ChD 


7150 
15000 


ChD-  = 


150 

100  mg 


Practice  Problems 


1.     The  adult  dose  of  a  medication  is* 324  mg.    How  many  mg  will  a  .60  lb  child  take? 


2.  A  child. weighs  25  lbs.  and  is'l8  months  old.  The  adult  dose  is  two  tablespoonfuls. 
What-'is  the  child' s  dose? 
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A  child  weighing  83  lbs.  would  take  how  many  mg  if  the  adult  dose  is  5  gr? 


An  infant  weighs  15  lbs.  and  the  adult  dose  is  .100  mg.    What  is  the  child's 


How  many  ml.vdoes  a  55  lb  child  take  if  the  adult  dose  is  2  teaspoons'ful? 


One  Gram  is  the  adult  dose.    How  many  mg  does  a  46  lb  child  take? 
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Additional  Practice  Problerqs  For  Basic  Mathematical  Operations  m  .- 
+  1/6  +  ifr  3  Arvswer 


1.     Add:    5/5  4*1/2 


2.  •  Subtract:    7/8  from  16 


^nswer 


3.     O.ividfc;*  3/10  by  1/5 


Answer 


4.     Convert  2/5  to  a  decimal  fraction. 


Answer 


5,     Add:    .15  +  3.14  +-13:25  +  0.034 


Answer 


6,     Multiply:    6.42  x  3.8  = 


Answer 


36 


'  S3: 


..     -.1  ......  ,  ■  .,  .-«  W^.  .^^^  ,^^^^^^^.^^^^^1^ 


7.     Convert  .75  to  a  coonnon  fraction. 


Answer 


8.     Write  the  following  in  arabic  numbers: 


xn  = 
ix  = 
xxvi  * 
MCMLX  - 
XLix  = 
MXL  = 


Write  the  following  as  Roman  numerals: 
19 


54  ■ 
'400  = 
34 
75 

1970  = 


*  10.     Rearrange  this  formula  to  solve  for  C: 
A  =  BxC 


Answer 


/ 


y\.     Rearrange* this -formula  to  solve  for  8: 


Answer 
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'12.     Multiply:    2156  times  1.002$ 


Answer 


2iV 


13.     Divide  1.01  by  .98 


Answer 


Additional  Problems  For  The  Metric  System 
14.    Convert  the  following  to  milligrams: 

5  Grams  =  ;  

5Q  decigrams  s  

10  micrograms  *  

3  centigrams    =  „ 

.5  Grams         =  ,  


15.    Add  the  following  and  express  your  answer  in  Grams: 
50  mg  +  300  eg  +  20  dg  +  10  Gm'= 


Answer 


16.    Add  the  following  and  express  your  answer  in 
mi  VI  i  grams: 

.6  Gm.+  0.25  eg  +  0.125  Gm  =  0.5  dg 


Answer 


38 
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Additional  Practice  Problems -For  The  Metri-c  System 

•1.      Convert  the  following  to  milligrams: 

5  grams  =  ^  '   3  centigrams  =  _ 

50  decigrams  ■     ;  .    •      10  Dekagrams  «  _ 

2.      Add  the  following  and  express  the  answer  in  grams:  Answer 
50  milligrams  +  300  centigrams  +  25  decigrams  +  30  grams 


^3.  ,    Add  the  following  and  expresssthe  following  in  Answer 
milligrams: 

0.6  grams  +  0.25  centigrams  +  0.125  yams  +  0.5  decigrams 


2i 


4.      Perform  the  following  indicated  problems:     *  Answer 
Subtract  32  mg  from  1.2  grams 


Multiply  10  Kilograms  X  8  and  express  the  answer  Answer 
'in  grams.  * 


Divide  45  Grams  by  3.4 -and  express  the  answer  Answer 
~  in  milligrams. 


39 
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Restate  the  following:  * 

125  meg  to  milligrams  s  '  _  4  ^ 

85  deciliters  to  milliliters  *   

125  hectograms  to  centigrams  -        -   , 


Without  reference,  write  the  prefixes  of  the^netric  system,  and  what  part  or  parts 
of  the  basic  unit  each  represents.  ^ 


40  . 
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Additional  Practice  Problems  For  The  Apothecary  System 
1.     Reduce  the  following  to  grains: 
a.  11,  ^iss4 


IV 


) 


3. 


1  • 


Restate  the  following  in  weighable  Apothecary  denominations 

*e  158  gr  

b.    175  gn  .  

c_^  75  gr  .  

Reduce  the  following  to  minims: 
a.     O   11.   fl  v 


b.    qt  i,    O  ss ,   fl  ^ 


vn 


4.  '   Convert  the  following  to  f  1   5-*  : 

a.  mx  120,    fl  J,  16,  <P  iv 

b.  qt  iii,    fl   ^,  viii,    fl        1i  ss 


Sv,    Add:  1 


41 
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Subtract:  „- 

2  Gal  -  3  qt,  2,  pt,  10  fl  6.fl 


Answer 


How  many  bottles,  each  containing  fl  '3-  iv.,  Answer 
can  be  obtained  fron,  fl   ^Lii  of  iodine  tincture? 


How,  man  gr  1/4  tablets  can  be  made  from  3>l/8  Answer 
££-TrtGfjJRThe  sulfate?  0 


A  cough  syrup  contins       ss  of 'ammonia  chloride  in  Answer 
fl        iv.    How  many, grains  should  be  used  fn 
preparing  one  gallon  of  the  syrup? 


\ 
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Whit  is  the  volume  in  fluid  ounces,  of  a  mixture  Answer 
containing  1/2  gallon  of  one  liquid,  one  pint  of  another 
arid  fl  ^  96  of  a  third? 


arjd  fl  ^  96  of 


A  pharmacist  had  1/2  gallon  of  alcohol.  At 
different  times,  he  dispensed  f  3p>  iss,  O  i » 
£TAv.   What  volume  was  left?u 


Answer 


43 
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Additional  Practice  Problems  For  The  Avoirdupois  System 

1.    .How  many  1/120  grain  tablets  can  be  made  from- 
1/8  oz  of  d  powder? 


Answer 


V 


2, 


•  How  much  chemical  is  left  in  a  1  1/2  oz  bottle 
after  enough  has  been  taken  out  to  make 
;1000  tablets  of^  1/100  grain  each?  — 


Answer 


3 >     How  many  1/4  gr  capsules  can  ypu  make  from 
1  1/4  oz  of  a  chemical? 


Answer 


How  many  2  grain  tablets  could  be  made  from 
2  ,oz  of  aspirin  powder?  0 


Answer 


How  many  grains  are  left  in  a  1/4  lb  bottle 
after  enough  of  it  has  been  used  to  make 
150  tablets,  each  containing  1/300  gr? 


Answer 
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Additional  Practice  Problems  For  Ratio  And  Proportion 

1      If  cold  capsules  were  (a)  12  for  $1.98,  (b)  25 
•  .'     for  $3.25,  and  (c)  100  for  $10.95,  which  would 
be  the  best  buy? 


Answer 


4 


2Z% 

— ■ 


A  formula  for  1250  capsules  ca/lls  for  3.25  Gms  of 
a  chem^al.    How  much  of  the  chemical  would  be  used 
to  make  350  capsules?  ,. 


Answer 


3      If  125  gallons  of  a  mouth  rinse  contains  20  Grams 
of. "a  coloring  agent,  how  many  Grams  will  160 
gal  Ions  contain? 


Answer 


If  3  doses  of  a  liquid  preparation  contain  7 .5 
grains  of  a  substance,  how  many  grains  will  3<>  J 
doses  contain? 


Answer 


If  50  tablets  contain  0.625  grams  of  an  active 

ingredient,'  how  many  tablets «can  be  prepared 

from  31 .25  grams,  of  the  ingredient?  ****** 


Answer 


How  many  grains  of  a  substance  are  needed, for 
350  tablets  if  75  tablets  contain  3  grains 
of  the  substance? 


Answer 
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Additional" Practice  Problems  For  Conversion  Of  Weight  And  Measures 
1.     Convert  50  lb  (AV)  to  Kg.  -  Answer 


22<P 


2.     How  many  grains  are  in  a  .5  6m  tablet? 


Answer 


3.     How  many  Kg  do  you  weigh? 


Answer 


4.     How  many  ml  are  there  in  3  fl 


Answer 


5.     1/200  gr  is**equi valent  to  how  many  meg? 


4n  *>r 


46 
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Xonyert  5000  ml  to  Apothecary  units. 


Answer 


3* 


Compare  an  Apothecary  grain  to  an  Avoirdupois  grain.  Answer 


m 


What  is  the  difference,' in  grams,  between  an 
Apothecary  pound  and  an  Avoirdupois  pound? 


Answer 


Convert  1  lb  2  oz  (AV)  to  Apothecary  units. 


How  many  grains  are  there  in  25  meg? 


47 
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Answer 


iiiiiiitfiiiiiiiMi 


Ik  A  doctor  orders  a  patient  to  take  three  1/8  gr 
tablets,  per  day.*  How  many  mg.  will  this  equal 
per  day? 


Answer 
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,12.     How  many  'ml  will  the  patient  take  daily? 
Sig:    Take  fl^^r daily 


Answer 


13.     What  directions  will  you  give  the  patient  for 
this  prescription? 

Sig:    2.5  ml  daily 


Answer 


14.     A  doctor  orders  12  fl        be  given  to  a  patient. 
Howmanyml.  wilj  you  cnspense? 


Answer 


15.    How  many  ml  are  there  in  20  gals? 


Answer 
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16.     AI4  f V  Vpr«cription  bottle  will  hold  how  many 
mi?  1    0  * 


Answer 


17.     A  2  ^  powder  jar  will  hold  how  many  grams?  Answer 


18.     Convert  1/4  gr  to  mg. 

/ 


Answer 


19.     Convert  1  qt  to  liters. 


Answer 


20.     How  many  grains  are  in  a  .250  Gm  tablet? 


Answer 


Additional  Practice  Problems  For  Calculation  Of  Doses 
1.     How  many  doses  will  this  prescription  contain? 
ETH     120  ml 

sig:  ^v'q'd  _ 


Answer 


2.  >  How  many  doses  will  this  prescription  contain? 
Tetracycline  Tab  250  mg 

S.ig:    500  mg  qid 


#40 


Answer 


3.     How  many  doses  will  this  prescription  contain? 
Atarax  Syrup  16  fl 


Sig:  fifa* 


4h 


Answer 

\ 
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What  is  the  size  qf  each  dose  in  this  prescription?  Answer 
•  Kaopectate  1  pt 

Sig:    Oivide  equally  into  32  doses 


How  many  grams  should^you  dispense  for  this  Answer 
prescription?  \ 

PenVK  125  mg 

Sig:    tab  jf*  qid  x  10  d 


How  many  fl  ^  should  you  dispense  for  this       1    /^Apswer  j_ 

prescriptions 

Tetracycline  Syrup 


\ 


51 
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How  many  Grams  should  you  dispense  fdr  this 
prescription? 


Valium 


5  mg 


Sig:    2.5  mg  at  bedtime  for  5  days 


Answer 


8.     The  dose  of  a  drug  is  1/10  gr  per  K9,  of  body 
weight.    How  many  milligrams  should  be  given 
to  a  person  weighing  70  Kg?  % 


Answer 


9.     The  adult  dose  is  500  mg.    How  much  should  be 
given  to  a  50  pound  child? 


Answer 


1 


10.     The  adult  dose  is  30  ml.    How  much  should  be 
given  to  a  6  year  old? 


Answer 
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11.     If  the  usual  adult  dose  of  a  drug  is  0,25  6m,  Answer 
what  is  the  dose  for  a  child  9  years  old? 


12.     If  the  usual  adult  dose.os  paregoric  is  5  ml, 
what  is  the  dose  for  a  child  8  years  old? 


Answer 


13.     If  the  usual  dose  for  an  adult  is  .6  6m, 
what  is  the  dose  for  a  2  ypar  old  child? 


Answer 


/ 


14.  ,  The  usual  dose  of  -a  certain  solution  'is  0.5  mV.c 

(a)  What  is  the  dose  for  a  child  4  years  old? 

(b)  If  the  solution  is  to  be  dispensed  in  a 
dropper  bottle,  the  dropper  of  which  calibrates 
24  drops  per  ml ,  how  many  drops  should  be 
given  to  obtain  the  correct  dose  for  the  child? 


Answer 
Answer 
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15.     The  usual  dose  of  a  drug  is  1/60  grain  for  an  adult. 

(a)  '  Calculate  the  dose  for  a  25  lb  child.  Answer 

(b)  The  dase  for  an  infant  of  1  year.  *  Answer 

(c)  The  dose  for  a  child  weighing  5Q  lb.  Answer 


16.     The  usual  adult  dose  of  a  drug  is  0.6  6m. 
What  is  the  dose  for  a  child  weighing 
20  lbs?-  A  child  weighing  10  lbs? 


Answer 
Answer 
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PURPOSE  OF  STUDY  GUIDES,  WORKBOOKS,  PROGRAMMED  TEXTS  AND  HANDOUTS 

Study  Guides,  Workbooks,  Programed  Texts  and  Handouts  are  training 
publications  authorized  by  Air  Training  Command  (ATC)  for  student  use  in 
ATC  courses. 

The  STUDY  GUIDE  (SG)  presents  the  information  you  need  to  complete 
the  unit  of  instruction,  or  makes  assignments  for  you  to  read  in  other 
publications  which  contain  the  required  information. 

The  'WORKBOOK  (WB)  contains  work  procedures  designed  to  help  you 
achieve  the  learning  objectives  of  the  unit  of  instruction.  Knowledge 
acquired  from  usipg  the  study  guide  will  help  you. perform  the  missions 
or  exercises,  solve  the  problems,  or  answer  questions  presented  in  the 
workbook. 

The  STUDY  GUIDE  AND  WORKBOOK  (SW)  contains  both  SG  and  WB  material 
under  one  cover.    The  two  training  publications  are  combined  when  the  WB 
is  not  designed  for  you  to  write  in,  or  when  both  SG  and  WB  are  issueii 
for  you  to  keep. 

The  PROGRAMMED  TEXT  (PT)  presents  information  in  planned  steps  wit?) 
provisions  for  you  to  actively  respond  to  each  step.  .  You  are  given 
immediate  knowledge  of  the  correctness  of  each  response.    PTs  may  ejther 
replace  or  augment  SGs  and  WBs. 

The  HANDOUT  (HO)  contains  supplementary  training  materials  in  the 
form  of  flow  charts,  block  diagrams,  printouts,  case  problems,  tables, 
forms,  charts,  and  similar  materials. 

Training  publications  are  designed  for  ATC  course  use  only.  They 
are  updated  as  necessary  for  graining  purposes,  but  are  NOT  to  be  used 
on  the  job  as  authoritative  references  in  preference  to  Technical  Orders 
or  other  official  publications. 


Department  of  Biomedical  Sciences 

School  of  Health  Care  Sciences,  USAr  WB  3ABR9053O-I-3 

Sheppard  Air  Force  Rase,  Texas  *  Hav  197^ 

■     FUNDAMENTALS  OF  PHARMACY 

OBJECTIVE  -  f  > 

"    Given  information  j^rtaining  to  pharmaceutical  organic*  Chemistry 
complete  questions  in  SW  3ABR90530- 1-3  to  classify  organic  compounds, 
shown  in  the  instructional  guidance  and  describe  their  properties. 
Each  day  you  will  review  the  material  presented  in  class,  then  answer 
the  appropriate  questions  pertaining  to  that  day's  lecture. 
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* 

Selected  flipcharts 

Selected  transparencies 

Overhead  projector 
PROCEDURE 

Defining  and  Identifying  Organic  Chemistry  and  Compounds 

The  object  of  this  lesson  is  to  acquaint  you  with  some  basic  funda- 
mentals of  pharmaceutical  orqantc  chemistry.    Specifically,  you  will; 

1.  Identify 

a.    The  definition  of  organic  chemistry,  j 
b*    Three  spurces  of  organic  compounds. 

c.  Selected  properties  of  organic  compounds, 

d.  Principles  and  types,  of  covalent  bondinq. 

e.  Types  of  molecular  formulas  used  in  organic  chemistry. 

2.  Identify  and  define  the  tvoes  of  carbon  atoms. 

This  supersedes  WB  3ABR90530-I-3,  April  1974.. 
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QUESTIONS  •  g 

1«  -  The  study  of  Carbon. 


The  study 


of  compounds  containing  Carbon  and  Hydrogen  and  thoir  derivatives. 

3.   ,      -  Organic  compounds  obtained  from  plant  and  animal  sources, 

.4.   \  -  Compounds  made  entirely  from  rav  elements  or  by 

chemical  action  of*naturally  occurrinn  compounds  to  form  different  compounds. 

5.     -  A  combination  of  natural  substances  and 

syntPTetic"  compounds; 

6.  t   compounds  are  the  most  important  source  for  pharma- 
ceutical!^ 


7.    Trie  three  sources  of  organic  compounds  are: 

a.  .  - 

b.  •  a 


C.    Genera]  properties  of  orqanic  compounds  as  compared  to  inorqanic  compounds, 

X 

b.  .  ; 

c. 
d. 

t  ^  * 

e. . 

f  •  v 

1  •  *  i 


9.         '  -  A  type  of  chemical  bonding  in  which  each  atom 

donates  one  or  more  valence  electrons  to  be  shared  bv,  the  tv/o. 

10.   I  is  the  principle  type  of  bonding  fcfunri  in  oraanic 

comoounds .  _ 


11.  '   banding  between  tv/o  carbon  atoms  signifies  th« 

sharing  of  two  electrons. 

12.  .C  -  C  is  an  example  of  a   =  ;       bond.  •  H 

13.   bonding  between  two  carbon  atoms  signifies  the 

sharing  of  four  electrons.      *  *  » 

14.  C  =  C  lVan  example  of   -   hond. 

15/   bonding  between  two  carbon  atoms  jian^fies  the 

shariYigof  six  electrons^  .  "* 

16.  C  s  C  is  an  example  of  a    %     ,   "  bond. 

*$>    9  

17.  The  three  types  of  covalent  bondinqare: 

*> 

a. 

>  * 
c  * 

*  * 

18.  -  molecular  formulas  show  the  complete  atomic  relation- 
ship. - 

i  * 

19.  ,  ;  molecular  formulas  show  partial  atomic  relationship. 


23? 


r 


20,  molecular  formulas  show  NO  atomic  relationship. 

21.  Identify  the  following  types  of  molecular  formulas, 
a.  ~        "  CH ^   ^  


C    C3Hg     '  '  Z  •  .  ' 

22.  The  'best  way  to  show  the  complete  atomic  relationship  of  a  molecule  is 
by  the  use  of  the        -  *  formula. 

'23.   -  Two  or  more  compounds  with  the  same  empirical 

formula  but  different  graphic  structure  and  physical' properties . 


•  y-    ••  •• 
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24.   Carbon  Atoms  have  one  of  its  valence  electrons 

satisfied  by  another  carbon  atom. 

25.   Carbon  Atoms  have, two  of  its  valence  electrons 

satisfied  by-  tv/o  other  carbon  atoms. 

26.   Carbon.  Atoms  have  three  of  its  valence  electrons 

.satisfied  by  three  other  carbon  atoms. 

27.  The  three  types  of  carbon  atoms  are: 
a. 

b. 


c. 

28.    Name  each  type  of  carbon  atom  in  the  following  illustration. 

(a)    '(b)     (c).     (d)    (e)    (f)    (.g)  a 
CH3  -  CH2  -  CH2  -  CH  -  CH2  -  CH  -  CH3 

*r  ch3  CH3 

(h)  (i) 

V 

a. 

b.  .  ' 

c 
d. 


V 


•g. 

h. 


f 


s 
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INFORMATION 

—  » 

*  ALIPHATIC  HYDROCARBONS 

The  purpose  of  this  lesson  is  to  acquaint  you  with  the  classification 
and  properties  of  Aliphatic  Hydrocarbons  and  will  further  acquaint  you  with 
basic'  fundamentals  of  pharmaceutical  organic  chemistry.   -Specifically  you 
will:  \>    '  4 

1.  Define  ■ 

4  ■ 

a;  Hydrocarbon 

b.  Aliphatic. Hydrocarbon  -  • 

c.  Radical,. 

2.  Identify 

a.  .Classifications  of  'Aliphatic  Hydrocarbons 

b.  General  Formulas 

c.  Selected  properties 
'3.    Identify  selected  pharmaceuticals  belonging  to  these  classes:. 
4.    Using  selected  rules  of  the  IUC  System  to  name  organic,  compounds  * 
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QUESTIONS 
1. 


2#> 


-  Compounds  which  contain  ONLY  carbon  and  hydroqen. 


2.       .  -  Compounds  whicfi  contain  ONLY 

carbon  and  hydrogen  and  are  formed  in  straight  or  branched  open  chains . 


3. 


H 
i 

•     H     H     H     H  H-C-H 

I  I  I  I  I 

H-C-C-C-C-C- 

I  I  I  I  » 

H     H  H-C-H  H  H 
H-C-H" 
H 

The  abcTvfc  example  is  an 


4. 

5. 
6, 


Are  Aliphatic  Hydrocarbons  cyclic  in  structure?    YES  or  fin  ■ 

 is  the  principle  source  of  the  Aliphatic  Hydrocarbons. 

 -  A  group  that  preserves  its  identity  throughout  a 


reaction. 
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7-.    List  the  General  formulas  for  each  of  the- foll-owinci  series*  the 
ALKANES                                   •  ALKRNE.S 
General  formula  •  •        General  Formula 


General  Properties 


c. 


d. 


e. 


f. 


ALKANE  (Methane)  SERIES 


General  Properties 


a. 


b. 


AlKENE  (Olefin)  SERIES 


CH4 


C¥3-(CH2)2-CH, 


"0  *\ 


CH^CH-CH, 

f     -  3 


CH2=CH-CH2-CH3 


CH^- ( CH  2 ) 2" 


CH3-(CH2)4-CH3 


.CH3-(CH2)5-CH3 


CH3- ( Ig^^^^ 
CH3-(CH2)7-CH3 


CH2=CH-(CH2)2-CH3 


CH2=CH-(CH2)3-CH3 


CH2=Ctl-(CH2)4-CH3 


CH2.=CH-(C>!2)5.CH3 


CH2=CH-(CH2)6-CH3 


CH3-(CH2)S-CH3 


CH2=CH-(CH2)7-CH3 
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■    ■  * 
general  properties  of  each  and  name  the  member  of  each  series. 
ALKYMES  RADICAL 
General  Formula  ' General  Formula  _ 


General  Properties 
a. 


General  ^Properties 


ALKYNE  (Acetylene)  SERIES 
CH=CH 

\ 

CH=C-CH, 


CHfC-CH2-CH3 


CH=C-(CH2)2-CH, 


CH=C-(CH2)3-CH: 


CHfC-(CH2)4-CH: 


CH=C-(CH2)5-CH3 


CHsC-(CH2)g-CH, 


CHsC-(CH2)7-CH3 


AL-KYLS 


CH- 


CH3-CH2~ 


CH3-CH2-CH2- 


CH3-(CH2)2-CH2- 


CH3-(CH2)5-CH2- 


CH3-(CH2)6-CH2- 


CH3r.(CH2)7-CH2- 


CH3-(CH2)g-CH2- 
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8. 


Series  arc  compounds  built  of  the  same  elements 


with  similar  chemical  and  physical  properties  varvinq  reqularly  from  membrr 
to  member  by  a  common  amount  (CH2) 


9.  A 


is  a  member  within  the  series* 
are  the  least  reactive  of -the  ^linhatic  Hydro- 


10.  The   , 

carbons  because  of  hydrogen  saturation  and  sinqle  bonds. 

11.  The  ANE  ending  identifies  the  Series . 


12.  The  ^^__t_i_^_i_ 
because  of  a  triple  bond. 


are  tfje^moVt  reactive  Aliphatic  Hydrocarbons 


13.  The 
bonds. 


are  derived  from  the  Alkanes  and  have  double 


14.  In  naming  the  radicals,  the  base  name  is  derived  from *t he  Alkanes  and  " 
the  ending  is  changed  to   .  . 

15.  Three  important  pharmaceuticals  belonging  to  the  Aliphatic  Hydrocarbon 
class. 

a.  -Light  Mineral  Oil  N. F,    (Light  Petrolatum) 

Use:  _ 

b.  Mineral  Oil  U.S. P.    (Heavy  Petrolatum) 
Use:   .  • 

c.  White  Petrolatum  U.S. P.    (Petrolatum  or  Vaseline) 

Use:   I  t  \  \ 

16.  The  pharmaceutical  that  is  never  taken  internally  and  is -used  in  cos- 
metics is        -  . 

17.  The  Aliphatic  Hydrocarbon  which  is  used  as  an  ointment  base  and  is 
a  pharmaceutical  necessity  is    .  . 

•  ,  18.    The  pharmaceutical  Aliphatic  Hydrocarbon  which  is  used  as  a  laxative  • 
is  . 


t 


10 


265 


9 

ERIC 


The  following  questions  are  to  be  answered  by  using  the  I UC  System  in 
naming  organic  compounds. 

19.  Identify  the     '   [_  continuous  chain  of  carbon  atoms  in 

the  formula.    This  chain  will  then  be  called--the   ^_  and 

named  by  its  respective   name. 

20.  What  is  the  base  name  for  the  following  compound^ 

CH3  -  CH2  -  CH2  -  CH2  -  CH2  -  CH3  ^  


21.    The  names  of  the  branched  radicals  are  named  as  prefixes  to  the 
.    '  name. 


22.  What  is  the  name  of  the  radical  attached  to  the  base  of  the  following 
compound? 


^  y>  ch3 


CH3  -  CH2  -  CH  -  CH2  -  CH2  -  CH3 


hexane 

.  '     — j     — ?     —  <    -  .  .  ■ — — 


L  23^    Number  the         •   3toms  from  the  end  which  will  give  the 

!js  \  theTr  lowest  number". 

24.    From  which  end  of  the  following  compound  would  you  number? 

(A)  (B) 
^  CH3  -  CH2  -  CH2  -  CH  -  CH2  -  CH3   


■CHo  ■ 
CH3 

25.  The  position  of  the  radical  is  indicated  by  the  of  the 

carbon  atom  to  which  it  isattached. 

26.  What  would  be  the  number  that  is  attached  to  the  following  named 
compound? 

CH3  -  CH2  -  CH  -  CH2  -  CH2  -  CH3  '  -  Methylhexane 

CH3    •  ' 

27     if    radicals  are  attached  to  the  same  carbon  atom,  the  number 

of' the  carbon  atom  to  which  they  are  attached  is  repeated  and  the  numerical 
prefix  is  added  to  the  radical  name.  . 


( 
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28,    Place  the  proper  information  in  the  blanks  for  the  followinq  comoound. 
CH3  • 

CH3  -  CH2  -  C  -  CH2  -  CH2  -  CH3   ,   -  methyl  hexane 

CH3 

29#    If        \  radicals  are  attached  to  either  the  same  or 

different  carbons,  the  position  of  each  radical  is  indicated  bv  the  number 
of  the  carbon  atom  to  v/hich  it  is  attached  and  named  in  alphabetical  order. 

30.    Complete  the  blairks  in  naming  the  followinq  compound. 

CH, 

CH3  -  CH2  -  C  -  CH  -  CH2  -WCH3'   -  ,   Di   hexane 

CH3  CH2  ' 
CH3 

31.  '  If  the  compound' contains  a  •   -bond,  the  position  of  the 

bond  is  indicated  by  the  number  of  the  carbon  atom  which  contains  -the  multiple 
bond  closest  to  a  terminal  carboy  atom,  included  in  the  name  and  the  base 
•will  be  given  its  respective  Alkene_  or  Alky_ne  name.       -  . 

32.  Name  the  following  compound. 

<3H3  •  • 

CH3  -  CH  ■  CH  -  C  -  CH  -  CH2  -  CH3 

CH3  CH2  •  .  ■  

CH3  r  '  '■: 

» 


i 
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INFORMATION,  &  / 

ALCOHOLS,  ALDEHYDES,  KETONES  AND  .ETHERS 

The  purpose  of  this  lesson  is  to  acquaint  you  with  the  properties  and' 
uses  of  the  alcohols,  aldehydes,  ketones,  and  ethers  and  will  further  acauaint 
you  with  basic  fundamentals  of  pharmaceutical  organic  chemistry.  Specifically, 
you  wiTl  identify  and 

1.  Define  and  give  general  formulas  for  the  following: 

a.  Alcohol  a 

b.  Aldehydes 

c.  Ketones  * 

d.  Ethers 

2.  Select  properties  of  these  classes. 

3.  Select  pharmaceuticals  belonging  to  these  classes  and  their  uses. 
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QUESTIONS 

1.  .   -  Compounds  consisting  of  two  distinct  parts,  an 

aliphat/fc  radical  and  a  .hydroxy!  radical. 

2.   ,   ^_  is  the  formula  for  the  hydroxy!  radical. 

3.  ________  ____  is  the  general  formula  for  alcohols:. 

4.  __rT_^   are  alcohols  which  contain  one  hydroxy  1 

(OH)  radical  per  molecule. • 

5*    List  three  typfcs  of  monohydroxy  alcohols  and  define  each. 


6    %a.   ;  .  ;  The  hydroxy  1  (OH) 

radical  is  attached  to  a  primary  carbon  atom. 


V 
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b.  The  hydroxy  1  (OH) 

radical  is  attached  to  a  secondary  carbon  atom. 

t 

c.  4  :  The  hydroxy!  (OH)  \ 

radical  is  attached  to  tertiary  carbon  atom.  \ 

\ 

6*    Monohydroxy  alcohols  are  classified  by  the  manner  of  which  the  hydroxyl 
group  is   __. 

7.  are  alcohols  which  contain  two  or  more 
hydroxyl  (OH)  radicals  per  molecule*  a 

8.  Identify  the  following  monohydroxy  alcohols.  * 

^H3    t,  ."  x  - 

a.  CH3  -  C-  CH2  -  CH3  ■     '  ■  

OH  ' 

b.  CH3  -  CH_  -  CH  -CH2  :  OH         _____  .  

CH3 

c.  CH3  -  CH  -  CH  -  CH3  ■  ' 

CH3  OH 


9.    Identify  the  following  alcohol 
Oil  OH 


\ 


74* 


r 

CH2  -  CH  -CH2 


10.  Increasing  the  length  of  the  hydrocarbon  chain,  ■ 
solubility  in  water,  and  solubility  in  organic  solvents  increases, 

11.  Increasing  the  number  of  hydroxyl  (OH)  radicals  per  molecule 
its  solubility  in  water. 


its 


12.  Alcohols  become 
radicals. 

13.  Alcohols  are 


with  the  increase  of  the  hydroxy  (OH) 
up  to  '11  carbon  atoms,  and  become 


^  after  12  carbon  atoms. 

14.    The  following  is  a  list  of  five  important  compounds  classified  as 
alcohols-  and  give  their  use* 

»  * 
a.    Methyl  Alcohol  (Methanol  or  Wood  Alcohol)  - 

(1)  Never  used  in  comooundinq- because  it  is  extremely  poisonous, 
both  internally  and  externally.  ^ 

(2)  Use:    ;  ,  ' 


Alcohol  U.S. P.    (Ethyl  Alcohol,  Ethanol  or  Grain  Alcohol) 

Use:  

"Isopropy]  Alcohol  NvF.    ( Isonropanol ) 
Use: 


d.    Glycerin  U.S..P.  (Glycerol) 
Use: 


Propylene  Glycol  U.S. P. 

(1)  Substitute  for  Glycerin 

(2)  Use:   


15 
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15.  T*e  alcohol  that*  is  used  as  a  vehicle  for  internal  and  external  use 

Kand  a  solvent  is  -  . 

-  > 

16.  The  alcohol  that  is  NEVER  used  in  compounding*  is  


17.    An  alcohol  that  is  used  as  a  sv/eeteninrj  vehicle  and  solvent  is 


18.  j  are  the  oxidation  products  of  primary 

alcohol s. 

19.  ;   is  the  general  formula  for  Aldehydes. 

20.  ^  is  a  Carbpnyl  Radical  and  is  alv/ays  present  in 

.Aldehydes.  , 

21.  Aldehydes  are  soluble  in      '  .  /        and  only 

slightly  soluble  in  ^ 

22.  Aldehydes  with  lower  molecular  weight  are  colorless 
having  a  odor. 

23.  Under  two  carbon  atoras  Aldehydes  are- a  /  with  a  choking,  painful 
odor.    "  ; 

24.  Two  selected  pharmaceuticals' belonging  to  th/s  class  are: 

a.  Formaldehyde  Solution  U.S. P.  (Formalii/) 

(1)  Subject  to  polymerization 

(2)  Use:  __j  

b.  Chloral  Hydrate  U.S. P.    ("Mickey  F/mn") 
Use: 


25*.  are  the  oxidat/ipn  products  of  secondary  alcohols, 

26.  j   t  is  the  general  formula  for  Ketones. 

27.  Ketones  are    reactive  than  Aldehydes. 


/ 


i 
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28.  Low  molecular  weight  Ketones  are   

but  high  molecular  weight  Ketones  may  be  eithnr  

29.  Thn  radical  that  is  always  present  in  Aldehydes  and  Ketone  is 


and  haye<punaent  odors,, 
or       '  # 


30.    Two  selected  pharmaceuticals  -belonflinp  to  the  Ketone  class  ane; 
2'.    Acetone  N.F.    (Dimethyl  Ketone)' 

Use:   .V^/  #  • 


Camphor  U.S. P.  • 

{}\   .Forms  eufectic  mixtures 

♦ 

(2)    Use:*   ' 


31/ 
32. 


are  the  dehvdration  produces  of  two*  alcohols, 
.is  the  qeneral  ^ornula  for  Ethers.  " 


33.  Ethers  -are 
good  organic   


reactive  than  Ketones  and  Aldehydes  but  are 
but  are  not  very  soluble  in' water. 


34.    As  vthe  molecular  weight  increases*  Ethers  become: 


a. 


tr. 


c... 


35.    Two  selected  pharmaceuticals  belonging  to  the  Ether  class  are:' 

a.  Ether  U.S. P.    (Ethyl  Ether)  * 

Use:   :  „        v  4 

b.  Ethyl'  Oxide  N.F.  '  .. 

(1)    The  same  as  Ether  \i.S,  P. ,  except  it  fcpntains  impurities  ■ 
(96  -  97"?;  Ether).    '  I  '  '.  . 

v.(2)    Use;    _  '  .' 
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INFORMATION  • 

-  /liphatic  acios,  YsTrnv,  fats  and  fixed  oils,  and  salts 

The  purpose  of  this  lesson  is  to  acquaint  you  with  thn  properties  and 
uses  of  organic  acids  and  their  derivatives,  and  wfcll  further  acquaint  you 
with  basic  fundamentals  of  pharmaceutical  organic  chemistry.  Specifically, 
.  *  vou  v/il i  identify: 

i 

1.  Define  and  oive  qsneral  formulas  for  the  follow.ino: 

«  ** 

a.  ^cids 

•  *  * 

b.  Esters 

*  c.    Sal  ts 

2.  Selected  properties  of  :these  classes?*      '*  - 

3.  Selected  pharmaceuticals  belonqing  to  these  classes  and  their  uses. 


2SI  ' 
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QUESTIONS  y 

\   __  -  Compounds  whi<*h  contain  an  aliphatic 

radical  and  one  or  more  carboxyl  radicals  per  molecule. 

29  ~   is  the  general  formula  for  Alinhatic  Acids. 


3.  -  JC  -  OH.  i s  the  general  formula  for  a   radical. 

4.  -  OH  is  tjie  general  formula  for  a  <,  -radica). 

5.  Types  of  aliphatic  acids 

a,   are  assigned  to  the  number  of  carboxyl ic  acid  to 

get  its  name.  ■  * 

♦ 

rf  b.    The  prefixes  are  as  follows: 

-(I)  .  --The  acid  contains  one  carbaxyl  radical  per 

molecule. 

(2)   m  -  The  acid  contains*  two  carboxyl*  radicals  per 

molecule.  - 

(3)   -  The  acid  contains  three  carboxyl  radicals  oer 

-molecule. 

(4)   1__  -  Tte  acid  contains  many  carboxyl  radicals  per 

molecule. 

6.  The         -   tell  how, many  carjpoxyl  radicals  per  molecule. 

7.  In  general  ,  orqanic  acids  are  _^  *  acids. 

d 

8.  The  solubility  in  water  of  organic  acids    .as  the 

molecular  weight  increases. 

9.  '"Acids  reactylith  metals  and  bases  or  other  alkalies  to  produce 
10.    Organic  acids  are. strong  acids.    (TRUE)  (FALSE) 


19 

r 


.  M.  Three  selected  pharmaceuticals  helonqinq  to  the  Aliphatic  />dd  class  are: 
\  a.    Acetic  Acid  U.S. P."  36  -  37*  ■  (Vineqar)  •  , 


'use: 


b.    Trichloroacetic  Acid  U.S.P. 

(1)    Strongest  of  the  organic  carboxylic  acids- 
fa)    Usei   - 

i 

n  °'  ^?e?ylfnjC  ic1d  N>F-  1  "  10"  (°no  of  the  active  ingredients"  in 
Desenex  (2°;)  foot  Powder  and- Ointment) 

j  Use:  

.-,  3  ,-,  "  Products  formed  from  the  reaction  between  an 

alcohol  and  an  acid,  an  acid  chloride  or  an  acid  anhydride 

13,    is  the  general  formula  for  Esters. 

14.  Asters  can  be  either   or  *  * 


16.  Esters' may  be  either  fats  or  fixed*  oils. 

a.  Bph  a\e  /  esters  of  fatty  acids. 

b.  They^re  distinguished  by  their  •  ranqe  (20°C). 

17,  .are  solid  glyceryl  esters.  I 

1  ft  '  * 
  are  liquid. glyceryl  esters.  " 

oils  dais'  aree°ted  ph^naceut1  cals  belonging  to  the  Ester,  Fats  and  Fixed 

a.    Glyceryl  Trinitrate  U.S.P.    (Nitroglycerin)'  ^ 
Use: 


S7i: 
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b.    Castor  Oil  U.S. P. 
0)    Fixed  oil 

,'  (2)    Use:    ZX  — " 

_c.    Thecoma  Oil  U.S. P.  '  (Cocoa  Butter) 

(1)  Fat 

(2)  Use:   :  


on  .  Products  formed  from  the  reaction  between  ^ganic 

acids  with  metals- and  bases  or  other  alkalies,  or  salts  of  weaker  adds, 

21   is  the  general  formula  for  Salts. 

22.    Salts  can  be  identified  by  ^_  bonding.  , 


  crystal  solids. 

melting'  points  (300°C  -  400°C), 


23.  *  Salts  are  ■  

24.  Salts  have  ^ 

25     Because  salts  possess  ionic  bonding  they  are'solubie  in  water  and 

uT  organic  solvents. 

26.    Two  "selected  pharmaceuticals  belonginq'  to  the  Salt  class  ;are: 
a.    Zinc  Undecylenate  I.F.  .  (Another  i-ngredieht  in  Desenex  20%). 
Use:  !  —      '  • 


b.    Magnesium  Sulfate  U.£. P.    (Epsom  Salts) 


Use: 


— j- 
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SURFACTANTS 


The  purpose  of*th\s  lesson  is  to  acquaint  .you  with  the  classification 
and  properties  of  surface  active  agents  used  in  pharmacy  and  will  further 
acquaint  you  with  basic  fundamentals  of  pharmaceutical  oroanic  chemistry. 
Specifically,  you  will: 

1.  Define  surface  tension.  ,  * 

2.  Define  surfactants. 

3.  Identify  selected  properties  and  classifi cation  -of  surfactants: 

a.  Anionic 

b.  Cationic  * 

c.  Anionic 

4.  Identify  selected^pharmaceuticals  belonqinq  to  these  classes  and 
their  uses.     v  ^  jf 


* 
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QUESTIONS 

I 

1 ,  .,  _J   -  The  attraction  of  molecules  in  a 

liquid  (cohesion). 

2,    -  Or  surface  actino  agents  are  intended. to 

nodify  the  surface  tension  of  a  liquid  in  contact  with  other  .linuids  or 
solids. 

'3.  surfactants  owe  their  action  to  the  negative 

charged  portion  of  the  molecule. 

4.  Anionic  surfactants  affect  the   portion  of  a  dipolar 

molecule.  - 

5.  The  of  anionvc  surfactants  in  water  is  qreatly 

influenced  by  the  length  of  the  >  and 

they  are   ^  with  cationic  surfactants.  ~ 

^6.    Three  selected  pharmaceuticals  belonqinq  to,- the  Anionic  Surfactants 
class  are: 

a.  Official  Soaps  (All  are  cleansinq  agents) 

(1)  .  Hard  Soap  N.F.    (Castile  soao) 

(2)  Sreen  Soap  N.F.    (Medicinal  Soft  Soap) 

(3)  Deterqents      *  * 

b.  Dioctyl  Sodium  SCNfosuccinate  N.F.  (Colace) 

'     '  •  V 

.  Use:   

£.*   Dioctyl  Calcium  Sutfosucciqate  N.F.    (Surfak)  . 

Use:   ,  ' 

surfactants*  owe  th,eir  action  to  the  positive 


cha rged  nortion  of  tne-molecu  1  e . 

8.    Cationic  surfactants  affect  tile  nortion  of  a 

dipolar  molecule. 


.  23 
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9i,    Cationic  sur-factants  are 


2f 7 


10.    Cationic  surfactants  are  incompatible  with 


.  surfactants. 


11.  Tv/o  selected  pharmaceuticals  belonging  to  th^Cationic  Surfactants- 
class  are:  i 

•a.    tfenzal konium  Chloride  .Solution  U.S.P,  (Zephiran) 

Use:   ' 

b.  .  Cetyl  Pyrid'inium  Chloride  N.F.  ■  (Cepacol) 

♦  .  Use*: 


12, 


surfactants  are  those  which  carry  f'O  ionic  effect. 


(water 


13.  If  non-ionic  surfactants  carry  no  charge,  thev  PQ  NQT   

. 

14.  Non-ionic  surfactants  may  be  either    

'lovina)  or-  c  (oil  lovina) . 

- — ■  n  

15.  Two  selected  pharmaceuticals  belongino  to  the  Non-ionic  Surfactants 
cl ass  are: 

a.    Polysorbate  SO  U.S. P.    (Tween  8A) 


Use: 


b.    Sorbifan  Monooleate  (Span) 


Use: 


16.    Anionic  surfactants  are 


with  Cationic  surfactantsf. 


er|c  ^ 
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INFORMATION  (  -  ' 

AROMATIC  HYDROCAPOTIS 

•  The  purpose  of  this  lesson  is  to  acquaint  you  vitlTthe  properties  and 
uses  of  aromatic  hydrocarbons  and  will  further  acquaint yon  with  basic  fundj* 
mentals  of  pharmaceutical  .organic  chemistry.    Soeafically,  you  will  identify 
and:  . 

1/  Oefine  and  $ive  a  general  formula  for  aromatic  hydrocarbons.. 

2.  Select  general  properties  of  aromatic  hydrocarbons. 

-  ~r  (ft 

3.  Select  pharmaceuticals  belonginq  to  this  class  and  their  uses,  v 


f  -  :  ■  I 


t 
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QUESTIONS  • 

1 .  ,  ;  m  s  -  Compounds  which  have  six 

carbo/i  atoms,  three  double  bonds",  and  three  single  bonds, 

2.  The  example  below  is  the   forWla  for  an  aromatic  hydro 

carbon.   "  ^  -     "  * 

*      *      H      •  ^ 


H  -  C  C  -  H  This  structure  is  also,  known 

as  the  *_  ring, 

H  -  C 


^  c 

&-  H 

A 

f 

t 

C  -  H 

v  c 

O 

i 

H 

'3.    CgH2n  -  6  is  the  general  formula  for  '   . 

4.    _^  •  is  the  principle"  source  of  aromatic  hydrocarbons. 

Liquid  aromatic  hydrocarbons  are     -    ,    -   t^an  water,  and 

have                    *       '  odo  rs «  ■  • 
 # 

6,  Solid  aromatic  hydrocarbons  have!  J  odors. 

7.  The  three*  types  of  hydrogen  substitution  on  t^hQJ  Benzene  rina  are  as 
follows:  • 

a.   B  -  A  single  hydrogen  is  replaced  by  an 

element  of  radical.  ' 

t>.   .  -  Two  hydrogens  are  replaced  by  an  element 

or  radical.    This  can  bring,  about  three  possible  isomers. 

'(1)      .<  '    "straight  line-" 

(2)   "beyond" 

 f3j — —     '  -^opposite"  '  

'  c.   -    Three  hydrogens  are  rep-laced, by  an  element 

or... radical"!    This  also  brings  about  three  possible  isomers. 
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8.    Identify  the  type  of  substitution  and  name  the  compound.. 

Example:  /\rC1        Mohosubstltutlon  Chlorobenzene 
cl  \y  '  ■ 


*  a. 


b. 


c. 


d. 


e'. 


f. 


V  a 

ci  ■ 


cl  ci 


ci  C$ 


Cl 


1 


9.  In  naming^cXpounds  of  Disubsti tution  the  prefix  that  is  added  to  the 
element  or  radical  is 

a.    Meta  (m)  meaning  . 

~\    b.    Ortho  (o)  meaning"   ■ 

*  c.    Para  (p)  meaning  • 


10     When  using   substitution  of  hydrocjen  on  the  Benzene 

r'inq  the  prefix  tri-  is  given  to  the  base  name  and  the  appropriate  three 
numbers  are  given  to  designate  the'carbon  atom  to  which  each  substitution 
the  element  or  radical  is  attached. 


11.  Six  selected  pharmaceuticals  belonging  to  the  Aromatic  Hydrocarbon 
class  are: 

.  a.    Benzene  (Benzol ) ' 

Use: 


2(ol 


b.  Toluene 
Use: 


c.    Xylene  (Xylol ) 
Use: 


d.    Naphthalene  (Sublimes) 
Use.- 


e.  Anthracene 

i 

Structure: 
Use: 


030 ■• 


f.  Phenanth'rene 

(1 )  Isomer  of  Anthracene  /"v 

(2)  Structure: 

(3)  Use: 


28 
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INFORMATION 


AROMATIC  A.C1PS  AMP.  DERIVATIVE 


The  purpose  o'f  this  lesson  is  to  acquaint,  you  with  the  properties 
and  uses  of  the  more  corrmon  aromatic  acids,  esters,  and  salts  and  wil 
further  acquaint  you'with -basic -fundamental s  of  orqanic  pharmaceutica 
chemistry.  .Specifically,  you  will  identify: 

1.    Define  and  give  general  formula  representing  aromatic  acids. 

Selected  general  properties  of  aromatic  acids. 

3.    Selected  pharmaceuticals  belonging  to  this  class  and  their  uses.. 


> 
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QUESTIONS 

1#   •   -  Compounds  which  contain  an  aromatic  radical 

and  a  carboxyl  .radicaTT 

2.  The  aromatic  radical  (R)  represents  the  ring. 

0 

II 

3.  -  C  -  OH  is  the   ^_  radical. 

4»   is  the  general  formula  for  Aromatic  Acids. 

*5.    Most  Aromatic  ^Acids  are  NOT  soluble  in  water,  but  they  react  with  bases 
to  produce  water   salts. 

6.    Four  selected  pharmaceuticals  belonqing  to  the  Aromatic  Actd  class  are,: 

a.  Benzoic  Acid  U.S. P. 

Use:   . 

b.  Salicylic  Acid  .U.S. P. 

Use:  *  .  * 


c.    Methyparaben  and  Propylparaben 
Use: 


d.    Aspirin  U.S. P.    (Acetyl sal icyl ic  Acid) 

(:1 )    Aspirin  is  unstable  if  "moists  it  slowly  hydrolyzes  into 


(a) 


V 


(b)  ^ 

(2)/  Use: 


 are  items  which  lessen  pain. 

♦8.  are  items  which  reduce  temperature. 

9.    "  are  items  y/hich  remove  the  outer  horny  layer 

of  skin*.  4 

* 

10.  If  Aspirin  i$  stored  improperly,  it  will  hydrolyze* into   

and   .  e      *  % 

11.  If  you  open  a  new  bottle  of  Aspirin  and  it  smells  of  Vlneqar  would  you 
use  it  or  dispense  it  to  a  patient?    YES    NO  . 

■> 

'    -  ■  "  .  28J  •  '  ' 
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INFORMATION 


ALIPHATIC  AND  AROMATIC  HALOGENATED  COMPOUNDS* 


The  purpose  of  this  lesson  1$  to  acquaint  you  with- the  properties  and 
uses  of  aliphatic  and  aromatic  hafoqenated  compounds  ana  will  further  acquaint 
you  with -basic  fundamentals  of  pharmaceutical  organic  chemistry. (  Specific- 
ally >  you  will  identify: 

«1 .    Define  and  give  general  formulas  representing  aliphatic'  and  aromatic 
halogenated  compounds. 

2.  Selected  general  properties  of  aliphatic  and  aromatic  halogenated 
.compounds .  *  .  » 

3.  Selected  pharmaceuticals  belonging  to  these  classes  and  their  uses.' 
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OUESTIOMS  -      •  + 

1,    List  the  four  Halogens  learned  in  indrfcjanic  chemistry. 

a.  •   •  ,  *  . 

 '  ~   ,  ¥ 

b.    .,  ; 

c.  _J>  . 

"  t 

d.   


V  •  [  are  compounds  which  a;  Hatoqen  vj 

has  replaced  a  hydrogen.  ^ 


3f  •  halides  are  the  comb  i  nation -of  an  aliphatic  radical  and       •  .] 


V 


a  halogen.  <  I  \ 

4#  is  the  general  formula  for  Alky  1  halides.' 

—        —  1 '   —  —  ■*  > 

i 

5.  -    Alkvl  halides  are         -  '  'compounds, 

6.  Alkyl  halides  have  physical  states  of  either  a_  or  . 


7.  Alkyl  halides  possess  a  syeet  odor  and  taste  and 

they  are   with  water.' 

8.  The  4lkyl  halides  are  less  [\than  their  correspondinq  N 

.  hydrocarbons  and  bec6me- even  lesser  as  the  deqree  of  halonenation  .increases. 

;9.  ♦Two  selected  pharmaceuticals  belonging  to  the  Aliphatic  Halogenated 
(Alkyl  Halides)  class  are:  ' 

a.    Chloroform  N.F. 

(1)    Air,  sunliqht  or  open  flame  causes  chloroform  to  oxidize  into 
 ^  .  and  hydrogen  chloride.  .  ' 


j 


(2)  Use: 


b.    Halothane  U.S. P.  (Fluothane) 
Use: 


r 
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10.   Another  name  for  an  aliphatic  haloqervated  compound  is 


n.  ^ 

and  a  h'aToqen. 
12.        ■>  - 


13.  Aryl  halides  have  a 
are  the  most   ■ 


halides  are  the  combination  of  an  aromatic  radical 

is  the  general  formula  for  Aryl  halides. 

 *  but  not  unpleasant  odor  and 

 -of  the  halogenatgd  compounds. 


14.  Three  selected  pharmaceuticals  ^elonninq  to  the  Aryl  Halides  class 
are: 

„  * 

a.  Gamma- Benzene  Hexachloride  U.S. P.  (Xwell) 

Use:   .   ' 

b.  Chlorophenothane  U.S. P.  (nf)T) 

%  <Uset  ■   - 


c.    Iodochlorhydroxyquin  U.S.P,  (Vioform) 
Use:  ^   _ 


15.  Alkyl  Halides  represent  an 

1 6 .  AryT/Hal  tdes-  repre*enfc~an--;; 


halogenated  comnoundl 
.ha.logenated  cojnoound. 
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IJtf^RMATION  * 

AMINES  AND  AMinfS  t 

m 

The  ouropse  of  this,  lesson  is  to  acquaint  vou  with  the  nroperties  and 
uses  of  amines*  and  amidesand  will  further  acqua^t  you  with  basic  funda- 
mentals of  pharmaceutical  orqanic  chem-istrv.    Specifically  you  will  identify: 

1.    Define  and  give  qeneral  .formulas  repres^htit*]: 

a.  Ammonia 


b.    Ammonium  Radical  fc 

\  ■  '      1  * 

p.    Amino  Radical  4  • 

•  *•  *  *  « 

d.  *   .Amines  1  4  . 
,  e.    Amides        *  ^ 

2.  Selected  qeneral  properties  of  the' Amines  and  Amides. 

3.  Classify  and  select  pharmaceuticals  belonaing  to, the  amines  anH  amides, 
and  their  uses:      '*     ,  "  *  * 

a.  '  Ayalqesics  '  , 

b.  Local  Anesthetics  •  » 
c*  Barbiturates 

a   d.    Antihistamines      *  ' 

e.  Sulfonamides  '         ,  * 

f.  Autonomic  Nervous  System  Drugs'  , 


232 
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UUESTIONS 


1. 


is  Nitrogen  (valence  3)  with  all  its  available 


'electrons  bonded  by  hydrogen. 


•\   is  the  general  formula  for  Ammonia. 


3  *  '  radical  is  Nitroqen  (.valence  5)  bonded  by  «f  our 
hydrogens  and  donatinq-an^electronrfor  ionic  bonding. 

Example:    -  NH4+  ' 

4  .  ■  •  radical  in  Nitrogen  (valence  3).  bondecKwith  two  4 
hydrogens  with  an  aval  lable^  electron  for' bonding  with,  an  element  or  ^radical 

5,  >    is  the  general  formula  for  an  amino  radical. 

5^         ♦  '  are  derivatives  of  ammonia  bv  replacement  of  a 

hydrogen  by  an)  aTTohatTc  (alkyl )  radical. 


7. 


8. 


is.  the  general  formula  for^Amines. 


gen  by  an  ACYL  Radical . 

0 
11 

9.    -C-NH2  is  the  general  formula  for, an 

1Q.    Th«  general  forjmila- for  the  

is  represented  graphical ly:_ 

R  -'  C  -  N  -  H 

M  I 

'  b  h 


Radical 
and* 


are  derivatives  of  ammonia  bv  replacement  of  a  hydro- 


11.    Amines  are 


12.  Ami-nes  react  with  acids  to  produce 

13.  Amidesxare  '  and>__ 

as  a  result  of  hydrolysis. [ 


Radical , 


is  PCQ-*4H2.  This 


in  aqueous  solutions, 


in  aqueous  solutions 


V 

t 
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14. 


_-ar£  druqs  which  lessen  oain. 


15.  Two  selected  pharmaceuticals  belonging  to  the  Analgesic  class  are: 

a.  *  Phenacetin  U.S. P.    (Acetbphenetidin)  '  * 

b.  Acetaminophen  N.F.    (Tylenol,  Tempra) 

16.  .  ^  *         are  compbunds  which  Vender"  nerve 

fibers  temporarily  incapable  of  conducting  impulses .~ 


17.  ^Two  selected  pharmaceutical s  belonging  to  the  Local  Anesthetics 
class  are:  ^  '  * 

-        Procaine  Hydrochloride  y<-S*.  P .  (Movocaine) 

(1)  Least  2  "andlhost  widejy  used,  ^\ 

(2)  Use:    J  ;   " 

b.    Litfocaine 'Hydrochloride  U.  S. P.  *  (Xylocaine) 

(1)    Twice  as'  potent  and  no-more    '    than  Procaine. 


(2)y  Use: 


18 


 are  related  to  the  Amines  and  Amides  and  \te 

used  as,  sedatives  and  hypnotics.     1  7T 


19: 

20. 


or  process  of  calming. 


J^he  act, 

an  item  that  induces  sleep. 


21.    Five  selected  pharmaceuticals  belonginq%to  the  Barbiturate  class  are: 
a.    Phenobarbi  tal  U.S.  P.  '(Luminal) 
(1)  Long-acting 
;(2)  Use: 

tl.  /  Sodium  Amobarbi tal  U.S.  P.    (Amytal  Sodium)  ')  1 

(1)  Intermedj ate- acting  ■  -  1 

(2)  Use:  '  
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Sodium  Pentobarbital  \}.$*P.    (Nembutal)       '  ■ 

*  ■  ■  • 

'(!)•  Short-acting    *  .  ' 
(2)    Use:'   - 

Secobarbital,  U..S. P.  -(Seconal)  •  '     .  - 

(1  )7  Short- acting         •  '  /  '  *\ 

(2)    Use:   '    '    '  ,  / 

Thiopental  Sodium  U.S. P.  ' (Pentothal  Sodium) 

(1 )  Ultra 'Shorf-acting 

(2)  Use^:  *  


710 


Z2.        [   J       are  synthetic  derivatives  of  ethanol amine. 


which  prevents  the -effects  of  histamine. 


23,    Two  selected-pharmaceuticals  belonging  to  the  Antihistamine  class  are:  \ 
a.    Diphenhydramine  Hydrochloride- U.S/P.  (Benadryl) 


Use: 

/ 


b.    Chlorpheniramine  Maleate  U/S.P.    (Chlor-Trimeton' Maleate)  - 

vv       « *  f  \  * 

24,  ;  l_'are  synthetic  derivatives  of  p-aminobenzene- 

sulfonamide  which' are  used  for  their  antimicrobial  properties*  4  * 

25.  Two  selected  pharmaceuticals  belonging  to  -the  Sulfonamide  class  are: 
a.-    Sulfisoxazole  U.S. P-.    (Gantrisin)  •  ; 

.    ,    (1 )    Oral  tablets                        <  ' 
(2)   User   *  :  


b.    Acetyl  Sulfisoxazole  N,F»  (Gantrisin)- 

.  (1)  Avtasteless,,  pediatric  suspension  (liouid) 
'       (2)''  Use:    ° 
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26.  ;     JAMS)  druqs  stimulate  the 

sympathetic  and  parasympathetic  nervous  system,  -  ,# 

27..   hormones  stimulate  the  sympathetic  nervous 

svstem  and  are  similar  in  structure  to  the  natural  occurring  Epinephrine. 

23.    Three  selected  oharmaceutical s  exhibiting  Sympathetic  action  a*re: 

.   a.    Epinephrine  U.S.  P. ,  (Adrenalin)  -  *       r-     l'  ' 

Use:   ^_ 

b.    Ephedrirfe  Sulfate  U.S. P.      ■  - 

.    Use:  1  . 


c.    Phenylephrine  Hydrochloride  U.S. P.  (Neo-synephrine) 

Use:   ;  :  '  -  '  * 

•99.  ^  hormones  s"t irt^vJ^te  the  parasympathetic  " 

nervous  systegi  and  are  similar  in  structure  "tc?wie, natural  occurring 
Acetytchol ine. 

30-  Two  selected  pharmaceuticals  belonging  to  the  Parasympathetic  Hormone 
class  are: 

.a.    Beth^nechol  Chloride  U.S. P.    (Urecholine  Chloride) 

^1)    Comes  in  oraf  tablets  and  injection.    *  *- 

(2)    Use:    ^  ]     [  , 

b.    Methacholine  Chloride  fl.F.    (Mecholyl  Chloride) 

*  ■  *  • 

(1  )•    Injection  Only 

(2)    Use:   ./_ 


27/ 
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to 


38 


.ERIC 


31 


772 


The  six  classifications  of  Amines  and  Nicies  mentioned  have  keen: 

J  *  . 

a. 

b.  *  •  • 

*  » 

C.  » 
'  d. 

e!  - 


s 


f. 


« 

32.    Drugs, which  lessen  pain  are  

33Y^Qcugs  that  calm*  are  called   ^ 

34.    Drugs  thfet  induce  sleep  are  called 


^7 
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AMINO  AC  I  PS  AND  PROTEINS  ^ 

r  ' 

The  purpose  of  this  lesson  is  to  acquaint  you  with  the  properties  and 
uses  of  amino  acids  and  proteins  and  will  further  acquaint  you  with,  basic 
fundamentals  of' pharmaceutical  organic  chemistry.  Specifically,  vouvwill 
identify:  - 

1.  Define  and  give  general  formi/la  representing  amino  acids. 

2.  Define:.  >  * 
a.  .Peptides 
b>  Proteins 

3.  Selected  properties  of  proteins. 

r  '  a 

4.  Selected  pharmaceuticals  belonging  to  the  protein'ola^s  and  their  use. 
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QUESTIONS' 

^  -   are  difunctional  compounds  oontainina 

an  amino  radicaVand  a-n^cid.  radical"! 

2.    R  -  NH2  is  the   [  radical.  .  . 

c 

0 


3.    R  -  C-  OH  is  .the   radjcal.  .  t 

HO 

4     R  -  C  -  C  -  OH  is%the  general  formula  for  an   r,  : — —  ^ 

f  ^ 

MH2 

"5  are  the  combination  of  two  or  more  amino  acids  with 

the  removal  of  a  water  molecule.    This  loss  .of  water  molecule  a^d  combina- 
tion (continuous)  is'  known  as  the  Peptide  Linkage. 

6<   are  polypeptides  formino  high'  molecular  w*icht 

polymers  of  amino  acids  by  thFTteptide  linkage., 

7.    All  proteins  contain  the  followina  elements: 

a.  '       "  .  - 

b.  ...  ,  > 

\ 

d. 


8,    Some  proteins  contain 


V 


9.    Host  proteins  are  _in  water  bufnof  in  oroanic  solvents. 

10'.    Proteins  are  subject  to  '  or  saltina-out.  . 

11.    Two-selected  pharmaceuticals  belonqtyq-  to  the  Protein  class -arc: 

a!    Fibrinogen  U.S. P.  • 

•(1)    Fibrinogen  +  Fibrin  =  \   

(2)    Use:  '   

b.    Protamine  Sulfate  Injection  U.S. P. 

(1)    Obtained  from  the  soerm  of  salmon. 

•     '       (2)    Use:      <  .        *~ '   .  1 


41 


29J 


\  9 


INFORMATION 


CARBOHYDRATES 


The  purpose  *of  this  lesson  is  to  acquaint  you,v/ith  the  properties  and 
uses  of  carbohydrates  and  will  further  acquaint  you  with  basic^ fundamentals 
of  pharmaceutical'  organic  chemistry.    Specifically,  you  will"  identify  and: 

1,    Define  carbohydrates.         m  9  * 

2/   Classify  selected  properties  of  carbohydrates: 

a.  .  Monosaccharides 

b.  Oisaccharides  \  ■  • 
c'  Polysaccharides  * 

3.    Select  pharmaceuticals  belonging  to  these  classes  and  their  uses.  , 


27  % 
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QUEST  I  oris 


are 'aldehydes  or  ketone  derivatives  of 


hiqher  polyhydric  alcohols.  .  ^ 

»  "** 
0  . 

II 

■   2.    R  -  C  -  H  is  the  general  formula  for  t 

■  0  * 

M  . 

<s3.    P.  -  C  -  R  is  the  qeneral  formula  for   .   

4_   is  one  classification  of  carbohydrates, 


5.    The  two  types  of  sugars  are: 


e  simplest  of  all  sugars;  they' 


cannot  be  broken  down  into  simpler  .sugar 

b.   are 

of  the  same  or  different  monosaccharides. 


6. 


which  contain  two  molecures 
is  the  other  classification  of  carbohydrates. 


7.    Non-sugars  are  called 


•8.  -  :  

monosaccharides . ~ 

9.    The  two  major  classes  of  carbohydrates  are: 

a. 
b. 


are  compfbx  molecules  comnoseH  of  many 


10.    Monosaccharides  are  subject  to 


11.  Monosaccharides  are 
and -have  a'   


.  taste. 


12.    Di saccharides  are  subject  to 


13.  Disaccharides  are 
and  have  a   


taste. 


solids ,  water 


solids,  water 
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14.    Polysaccharides  are  subject  to 


15,    Polysaccharides  are  :  solids,  many  are 

v  '         in  water  and  they  are  


16.  Two. selected  pharmaceuticals  belonging  to  the  monosaccharides  class  are:  * 
'a.    Oextrise  U.S. P.  '  (GlucoseL  ^ 

.  '         (1)     found  circulating  in  the  blood  of  animals. 

(2)   -User  ,         '  ;  ,  \ 

b.    Fructose  Nr-F.    (Levulose)       \  *  , 

(1)  Metabolized  more  rapidly  than  qlucos^    '  • 

(2)  Use:  

17.  Two  selected  pharmaceuticals  belonging  to  the'disaccharides  class  are: 

a.  Sucrose  U.S. P.  (Sugar) 

Use:  

b.  Lactose  U.S. P.    (Milk  Sugar) 

Use:  .   


18.    Two  selected  pharmaceuticals  belonqing  to  £he  polysaccharides  class  are: 
'  »  \ 

a.'  Starch  U.S.PT    (Corn  Starch )  ■    •  ' 

use:   :  ;  

,   b.    Acacia  U.S. P.    (Gum  Awfrbic) 

•'     Use:  •  r  
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INFORMATION  * 

GLYCOSIDES 

The  purpose'-of  this  lesson  is  to  acquaint  you  with  the  nronerties,  and       ^      '  ; 
usfi^trf^glycosides  and  will  further  acquaint  you  with  basic  fundamentals  * 
of  pharmaceutical  organic  chemistry.    Soecifical ly,  you  will  identify  and: 

']  .    Define  glycosides. 
2.    Select  properties  of  glycosides. 

3/  Classify  selected  pharmaceuticals  belonging  to  these  classes  and  their 
uses:  •  s  * 


-  ,a.  Cardiac 
b.    Cathartic  ^ 


^ 


V 
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ONS 

.    • '  are  complex  compounds  cons'i.stincv'of  a  combi- 

nation of  hydroxy 1  compounds  and, sugars.  -V 


271 


2V  Glycosides  are  colorless  or  white, 


3.  Glycosides  may ^ be 
active. 


soluble  extracts. 


sol  uble  and  they  are 


4«   •   glycosides  have  .a  hiqhiy  speci  fie  action  ^on  the 

heart  muscle,  they  increase  tone,  excitability  and  contractabil ity. 

Three  selected  pharmaceuticals  belonging  t,o  the  c'asdiac  glycoside  class 

are: 

a.    Digitalis  U.S. P.    (Foxglove,  Whole  Leaf)  ■»  * 

»  ^ 

•  Use: 


b:    Digitoxin  U.S. P.  (Crystodigin) 
•  Use; 


c.    Digoxin  U.S. P.  (Lanoxin) 
Use: 


6.   |  

catharsis. 


glycosides  are  used  widely  as  they  orodtice 


7.  Two  selected  pharmaceuticals  belonging  to' the  cathartic  glycoside  class 
are: 

a.    Cascara  Sagrade  U.S. P.    (Dogwood)  ^ 

*.  '  Usel  ' 


b.    Senna  N.F.  (Senokot) 
Use: 


'8.    The  two  types  of  glycosides  are:  > 


a. 
b, 
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INFORMATION'  ' 


ALKALOIDS 

( 


The  purpose  of  this  lesson  is  to  acquaint  you  with  the  properties -and 
uses  of  alkaloids  and  will  further  acquaint  you  with  basic  fundamentals  of 
pharmaceutical  organic  chemistry.    Specificall v,  you  will  -identify  and: 

1.  Define,  alkaloids.  ^* 

2.  Select  properties  of  alkaloids.  % 

3.  Classify  selected  pharmaceuticals  belongina  to  each  class  and  tHeir 
uses: 

a.  Opium  derivatives 

b.  Cinchona  derivatives  , 

r 

c.  Solanaceious  derivatives 


d;  Xanthine  derivatives 
e.  (  Ergot  derivatives  ; 


v. 


4f  . 
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QUESTIONS 

U   are  complex  (plant)  compounds  containing 

nitrogen,  which  gives  them  their  alkali-like  oroperties. 

2.    Most'  alkaloids  are  of  plant  orioin  and  usually  endina  in 


3/  Because  alkaloids  are  of  plant  oriqin  they  arce  generally 
in  water  and   in  organic  solvents., 

>  4.  -  Alkaloids  have  many   ____  .  • 


5.    Alkaloids  react  with  acids  to  form 


soluble  salts 


6.  Since  alkaloids  are  of  plant  origin,  they  have  at  least  the  follov/inq 
Elements: 

■  a.  •  r 


1%\ 


,  f 


0, 


from  the -ooppy <     ant  {'King  of  the  Alkaloids) 


Comoounds  v/hich  are  obtained 


8,    Fi,ve  selected -pharmaceuticals  belonginn  to  the,  opium  derivative- class 

are':, /,'„',',  .  , ' 

a */  Morphine  Sulfate  UTS . P  *  '  s  ■  \- 

*  \ "  * 

* '  >'<'     \y1)    Bbenantherine  derivative 

(2)/' Usre:     '  ' 


b.    Codeirve  U.F.    (Methyl mornhine) 
<    (1)    Phenantherine  derivative 
'.'     (2)    Use-:       '  • 


c.    Hydromorphone  Hydrochloride  N.F.  ^ilaudid) 
(■1)    PhenanthepAe  derivative      ,  , 
(2)    Use:  '  
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•  d.    Meperidine  Hydrochloride  U.S. P.  (Demerol) 

(1)  Phenantherine  derivative  ' 

(2)  ,  Use:  *    _v 

^   *    r  Compounds  which  contain  the 

Quinoline  structure  as  their  base.  "  /. 

*  -  * 

10.  Two  selected  nharnaceuticals  I. elonqinn  to  the 'cinchona  derivative  clas< 
a  re :  •  &. 

a.    Quinine  Sulfate  U.S. P. 

» 

,  Use: 


h.    Puinidine^Sulfate  U.S. P. 


-  • Usd:   

4 


 :_  Compounds  characterized  by 

'  the  preseoce  of  trooine  in  the  structure. 

12.    Two  selected  pharmaceuticals  belonqino>to  the  solonaceous  de»rhativp 
class.are:  *  1 

.  a.    Atropine  Sulfate  I'.S.P,         '  * 

Use:       '  '  " 


b.  '  Cocaine'U.S.P. 

S  (1)    First   t  anesthetic  \ 

%         "(2)    Derived  from  the  loaf! 

(3)    Use:    ;    .  S_«  § 

*  Cownnunds  -which  contain  the 

purine  molecule  is  their  base.  , 

*    "  -       V  .  ( 
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14.  Two  selected  pharmaceuticals  belonqinq  to  tfie  xanthine  derivative 
class  are: 

»  * 

a.  Theophylline  U.S. P.    (Elixophyllin)  • 

Use:  '  '  ^ 

b.  Caffeine  U.S. P.  - 

Use:  '  . 


15.  jli  : 

Acid  molecule  as  their  base. 


Compounds  vyhich  contain  Lysprnic 


16.    Two  selected  pharmaceuticals  belonqinq      the  erqot  derivative  class 


i 


i 

<0 


are: 


a.    Ergonovine  Maleate  U.S. P.    (E^gotrate  "a'leate) 


Use: 
r 


b.    Ergotamine  Tartrate  U.S. P.  (fynergen), 
*Use:  . 


so 
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•INFORMATION  . 

-  .       t-  > 

.  -     •,  '  '  ^  STEROIDS  ■  *  <•  * 

*    *  *  ' 

The  purpose  of  this  lesson  is  to  acquaint  you  with  the  properties  and  t 
uses  of  steroids'  and.will  further,  .acquaint  you  with,  basic  fundamentals  .of 
pharmaceutical  organic  chemistry.    Specifically,  you  w.ill  identify  and: 

1.  Define  the  b'as-ic  structure  of  steroids.' 

2.  Classify  selected  pharmaceuticals  belonging  to  oach  class  and  their 
uses:  .  •  x 

a.  Adrenal  Cartex  Hormones     .  '  ■  ■  .  . 

b.  Bile  Salts 

c;    Sterols  -r  ,  ■ 

d.    Sex  Hormones 
v  (1)  •  Female  / 

(2)    Male  '         x  „ 


•2W 


s  \ 


5V 


*3(jj 


**** 1 


\ 
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QUESTIONS 
v 


1.    Compounds  whiph  have  j^he  perhydrocvclopent§nor>hen- 

anthrene  structure  as  theij:  tjfase.  . 

*  t* 

2,  Draw  the  perhydrocyslopentanophenanthrene  structure: 


3.'  Two  selected  pha^ntareetft i cal s  belon^iqn"  to  *the  adrenal  cortex  hormone  class 
a  re : ,  *  /  % 

■  a..  Cortisone  AceWt^e  U.S.P'. 

Use; 


b.    Dexamethasone  -U. S^.P.  (Dec^adron)^ 
(*1 )  Synthetic 

(2)    Use:  *T 


4.    Tv/o  selected  pharmaceuticals  belonm'ng'to  the  bile  salt  class  are: 
a.    Ox  Bile  Extract  N.F.  * 


b.    Dehydrochol ic  Acid  N.F.    (Pecholin)  ^ 


Use:   ;   - 

5,    T^/o"  selected  pharmaceuticals  belonqinp  to  the  sterol  class  an?: 
•  a.    Cholesterol  U.S. P.  '(Cf\olestarin) 
.       Use:   ;  '*     '  * 

\  " 

v      b.    Sitosterols  N.F.  (Cytellin)f 
^  Use:  '     '  . 


6.    Sex  hormones  are  divided  into  two  categories,  female  and  male.    Female  ' 

hormones  are  subdivided  into  .two 'categories  wh i cfi  are  called  

and  .      .  .' 
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7.    Male  hormones ^are  called        >   ^ 


8.    rive 'selecte'd  pharmaceuticals  belonqinq  to  the  sex  honfiane  class  are: 

a.    Female:  ^  ^  - 

•  (1)    Estradiol  Valerate  U.S. P.*  (Del estrogen)  . 

Use:   ;  t_  .. 

(•2)    Conjugated  Estroqens  U.S. P.  (Premarin) 

V         -    '  J  •    >  . 

Use:    i  ■  • 

P  (3)  'Progesterone  \\.?.    (Proluton)  ...  . 


i*     •  /  Use: 

»  b.  Hale: 


('l)    Testosterone  N.F.  (Androlin) 

(a)    Injection  ONLY  (ineffective  orally) 


(b)  Use: 


(2)  .  Methyl  testosterone  N.F.  (Metandren) 

(a)  Effective  oral  ly 

(b)  Use: 


t 

9.    The  four  classes  of  steroids  are: 
c. 


10.  Androgeqs  are    S   sex  hormb^f 

11.  The  two  types  of  "female  sex  hormones' are: 


b. 


C  .  "'A 
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MISCELLANEOUS  ORGANIC  COMPOUNDS 

The  purpose  of  this'lesson  is  to  acquaint  you*  with  the  properties  and 
uses  of  miscellaneous  organic  compounds  and  will  further  acquaint  you  with 
basic  fundamentals,  of  pharmaceutical  organic  chemistry.    Specifically,  vou 
wjll  identify  and:  .         1  '  * 

l;    Define  .  * 


a.  Phehotfiiazine  derivatives 

b.  Oral  hypoglycemic  agents 

c.  Antibiotics  + 

t,    ,  *  » 

2.  Classify  selected  pharmaceuticals  belonqinq  to  each  class  and  their 
uses. 
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QUESTIONS 
t. 


Comppunds  which  have  the 


phenothiazine  structure  as  their  J>ase. 

2.  Three  selected  pharmaceuticals  belonging  to  the  phenothiazine  derivative 
class  are:  -  ,  . 

1        a.    Chlorpromazine  H.S.P.  (Thorazine) 


Use: 


b.  Prochlorperazine  N.F.    (Compazine)    -        <  ^ 

Use:(  ,  - 

c.  Thioridazine  Hydrochloride  U.S. P.*  (Mellaril) 

'  Use:  .  * 

3.    Phenothiazine  derivatives  are  all. used  as  major  _ 


4  •  '   '   ^  Compounds  which  are 

similar  in  structure  to  sulfanilamide,  and  stimulate  the  release  of  insulin, 
from  the  pancreas.  k 

5.    Two  selected  pharmaceuticals  belonging  to  the  oral  hypoglycemic  aaent 
class  are: 

a.    Chlorpropamide  U.S. P.  (Di&binese) 
Use:      •  "  •  . 


b.    Tolbutamide  U.S. P.  (Orinase) 

Use:.   


6#    ,  '  Compounds  derived  from  or  produced  by  a  livinq 

organism  and  which  inhibit  the  growth  of  an 'organism. 

7.  Three  different,  types  of  antibiotics  and  selected  pharmaceuticals  belong- 
ing "to  each  class  are:       .  ...  **  ' 

a.    Penicill ins :  * 

(If   Ampicill in  U.S. P.  (Polycillin) 

(2)    Procaine  Penicillin  G  U.S. P.'    (Injection  form) 
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(*3)    Potassium  phenoxymethy!  Penicillin  U.S. P.    (Pen  *VK  and  others)' 

(a)  Oral  form  (Tablets  and  suspensions) 

(b)  Resistant  to   in- the  Stomach. 

*  • 

b.  Tetracycl ines:  -(Broad  sbectrum  antibiotics) 

•  *. 

(1)  Tetracycline  U.S. P.    (Achromycin)  ^  n    '  / 

(2)  Oxytetracycl ine  Hydrochloride  U.S. P.    (Terramycin  HC1)  1 

(3)  '  Chlortetracycline  Hydrochloride  fr.S.P.    (Auregmycin  HCl ) 

(4)  Demethy-lchlortetracyclvine  HCl  N.F.  (Declomycin) 

c.  Miscellaneous  Antibiotics: 

**•(!)    Erythromycin  U.5.P.    (Erythrocin,  Ilotycin)  > 
(a)    A  back-up  drug  for  ;   ; 


(b)    A  drug  used  fpr  patients  who  have  an  allergic  reaction 

or  are  known  to  react  to  '*  .         -  * 

 ]  ;   ,  \ 

(2)    Chloramphenicol  U.S. P.  (Chloromycetin) 

(a)  antibiotic 

*(b)    Chloramphenicol  has  many  danqerous  side  effects!  •  * 

f  Leukopenia  -  r 
2/  Agranulocytosis  - 
3_  Agranulocytopenia  - 
£  .  4_  ^Aplastic  Anemia  '  .  » 


3  hi 
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INFORMATION* 

GLOSSARY  OF  TERMS 
ACYL  RADICAL  -  Represented  by  CONH?,  doubl e  .bonded  oxygen. 

ALCOHOLS-  R-OH,  Organic  compounds  which  contain  the  hydrocarbon  chain  and 
one  or  more  hydroxy 1  grouos.  * 

ALDEHYDES  -  RC0Hs  double  bonded  oxygen,  and  are  the  oxfdation  oroducts  of 
primary  alcohols. 

ALIPHATIC  ACIDS  -'Organic  compounds , which  contain  one  or  more  carhoxyl  groups 
in  the  molecul e.  " 

ALIPHATIC  HYDROCARBONS  -  Compounds  which  contain  only  Carbon  and  Hydrogen 
and  are  formed  in  straiaht  or  branched  open  chains.  °  , 

ALKALOIDS  -  Complex  organic  compounds  containing  Nitrogen  which  gives  then 
their  alkali-like  properties.  « 

ALKANES  -  CnH2n+  2,  also  known  as  the  Methane  series  or  the  Paraffins.  - 

ALKENES  -  CnHwalso  known  as  the  Ol.ef  in:S3<name  is  derived  from  the  7nkanes 
by'changing  the  ending  to  EN_E  and  have  a  double  borid. 

ALKYNES  -  CnH2n  -  2.  name  is  derived  from  the  Alkanes  hv  chanoing  theeftfina 
to  YNE  and  has  a  triple  bond. 

ALKYL  HAL  IDES  -  Replacement  of  a  hydrogen  atom  by  a  Halogen  atom  on  the  hydro- 
carbon chain.  • 

ALKU^RADICAL  -  Any  one  of  the  hydrocarbon  radicals  of  the  general  formula 
C  h%  +  i  and  named 'by  the  alkane  it  resembles  by  changing  the  ANE_  ending,  - 
to  U: 

~  AMIDES  -  Derivatives  of  ammonia  bv  replacement  of  a  hvdrogen  atom  by  an  ACYL 
group. 

AMINES  -  Derivatives  of  ammonia  by  replacement  of  a  hydrogen  atom  by  an  ^LKy. 
group.  • 

AMINO  ACT D5  -  Difunctional  organic  compounds  containinq  an  amino  nrouo  and 
an  acid  group. 

AMINO  RADICAL  -  Nitroqen  ^valence  state  3)  bonded  by  two  hydrogens  and  an 
available  electron  for  bonding  with  another  atom  or  group  of  atoms.  General 
formula  NH2» 
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AMMONIA  -Nitrogen  (valence  state  3)  with  all  of  its  available  electrons  bonded 
by  hydrogen.    General  formula  MH3, 

AMMONIUM  RADICAL  '-  Nitrogen  (valence  state  5v}bonded  bv  four  hydrogen  atoms  and 
donating  a*n  electron  for  ionic  bondinq.    General  formula  NH4+. 

•  ANALGESICS  -  Drugs  which  lessen  pain  th rough fcjystemic  action. 

ANTIHISTAMINES  -  Synthetic  derivatives  Qf^hanol amine  which  prevent  the  effects 
of  histamine.  •  <. 

AROMATIC  ACIDS  -  Compounds  which  contain  an  aromatic  ring  and  a  CARBOXYL  group. 

*  AROMATIC  HYDROCARBONS  -  Compounds  which  have  six  carbon  atoms,  six  hydrogen 
atgms,  three  double  bonds  and  three  single  bonds.    Genera],  formula  CnH2n  -6. 

ARYL  HAL  IDES  -  Replacement  of  a  hydrogen  atom  by  a  Haloqen  atom  on  the  aromatic 
ring.  , 
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BARBITURATES  -  A  group  of  related  amines  and  amides  that  are  used  as  sedatives 
^nd  hypnotics. 

CARBOHYDRATES  -  Aldehyde  or  Ketone  derivatives  of  high  polyhydric  alcohols, 
classified  as  sugars  or  non-sugars. 


CARBONYL  GROUP  -  Represented  by  -C- 

0'  • 

\  J-  _ 

CARBOXYL  GROUP  -  Represented,  by  -C-OH 

-  CARDIAC  GLYCOSIDES  -  those  glycosides  which  affect  tjie  cardiac  Biuscrl. 

COVALENT  BONDING  -  Chemical  bonding  in  which  each  atom  denotes  one  or  more 
val'eoce  electrons  to  be,  shared  by  the' two  atoms. 

DEHYDRATION  f  Loss\f -a  water  molecule. 

OISACCHARIDtSv-  Sugars  which  contain  two  molecules  of  the  same  or  different 
monosaccharides.  .  ,  .  . 

DI SU8ST I  TUT  ION  -  Replacement  of  two  atoms. 

ESTER  -  Products  formed  from  the  reaction  between  an.  alcohol  and  an  acid  or 
an  acid'  chloride  or  an  acid  anhydride.    General  formula  PCOOR. 

ETHERS  -  R-O-R,  Dehydration  Droducts  of  two  alcohols.  , 
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GLYCOSIDES  -  Complex  organic  pi  ant  nrinci  nl  es  resultinn  from  the  combination 
of  hydroxy 1  compounds  and  nxiars. 

HALOGENS  -  Florine,  Chlorine,  Bromine,  and  Iodine.  , 

HOMOLOGOUS  SERIES  -  Each  member  of  the  series  differs  from  the  next  by  a  set 
amount  (CH?).' 

HYDROCARBON  -  Compounds  whfch  SBntain  ONLY  Carbon  and  Hydrogen 
HYDROLYZE-  AdStion  of  a  water  molecule.  . 
HYDROXYL  GROUP  -  Represented  by  'rOH. 

ISOMERS  -  Two  or  more  confounds  with  the  same  emoirical  formula  but  different' 
graDhic  structures  and  physical  properties.  t 

IUC'  SYSTEM  -  International  Union  of  Chemist  System  for  naming  organic  comnounds 

LOCAL  ANESTHETICS  -  Compounds  which  render  nerve  fibers  temooraHlynncaDabl  e 
of  conducting  impulses. 

KETONES  -  RCOR,  Oxidation  products' of  secondary  alcohols. 
MET  A  -  (m)  MefSns  beyond. 

>  •  * 

MONOSACCHARIDES  -  The  simplest  of  all  suqars, which  cannot  be  broken  down  into 
simple  sugars.  ^ 

MONOSUBSTITUTION  -  Single  replacement  of  an  atom. 

NON- SUGARS  -  Polysaccharides. 

ORGANIC  CHEMISTRY  -  The  study  of  Carbon.. 

ORGANIC  PHARMACEUTICAL  CHEMISTRY  -  Thestudv  of  compounds  containinn  Carbon 
and.  Hydrogen  and  their  derivatives. 

ORTHO  .--(o)  Means  straight  line.  * 

PARA  -  (p)  Means  opposite.-    H  . 

PEPTIDES  -  Combination  of  two  or  more  amino  acids  with  the  removal  of  a  water 
mol  ecu!  e. 
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POLYMERS  -  The  oroduct  resultinq  wheVtffo  or  more  molecules  of  the  same  sub-  ■ 
stance  combine. 

°OLYSACCHA RIDES  -  Non-sugars,  complex  molecules  comoosed  of  many  monosaccharides. 
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PROTEINS  -  Polypeptides  forming  hi.qh  molecular  oclymers  of  amino  acids  by 
the  peptide  1  inkage. 

RADICAL  -  A  group  that  preserves  its  identity  throughout  a  reaction. 

SALTS  -  Products  formed'from  the  reaction  between  organic  acids  and  metals 
or  bases. 

STEROIOS  -  Organic  compounds  which  have  the  perhydrocyclopentanophenanthrene 

structure  as  their  base. 

\  r 

SULFONAMIDES  -  Drugs  which  interfere  with  the  metabolic  process  of  bacteria 
and  are  synthetic  derivatives  of  para-aminobenzene  sulfonamide.  ^ 

'  -  SURFACE  ACTIVE  AGENT  -  See  Surfactants. 

SURFACE  TENSION  -  The" attraction  of  molecules  in  a  liquid.  ^ 

£  SURFACTANTS  -  Compounds  which  are  intended  to  modify  the  surface  tension  of 
a  liquid  in  contact  with  other  liouids  or  solids. 

SUGARS  -  Monosaccharides  and  disaccharides . 

TRISUBSTITUTION  -  The  replacement  of  three  atoms.  *  / 

*  VALENCE  -  The  combining  capacity  of  an  atom.  ^  ■ 

* 

■    SOLUBILITY  CHART 

PARTS  OF  SOLVENT  FOR  ' 
OEQREE  OF  SOLUBILITY  ,  ONE  PART  OF  SOLUTE 

Very  soluble  '  •.          •  Less  than  1 

Freely  soluble  ;.,  .  ^\   From  1  to  10 

Soluble   From  10  to  30 

Sparingly  soluble  '  »  '  From  30  to1 100 

•  Slight^  soluble   From  100  to  1  ,000  ' 

'/ery  slightly  soluble   From  1,000  to  10,000- 

Practically  insoluble  or  insoluble    More  than  10,0^0 
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PURPOSE  OF  STUDY  GUIDES,  WORKBOOKS >  PROGRAMMED  TEXTS  AND  HANDOUTS 


Study  Guides,  Workbooks,  Programmed  Texts,  and  Handouts  are  training 
publications  authorized  by  Air  Training  Command  (ATC)  for  student  use  in 
ATC  courses. 
* 

.The  STUDY  GUIDE  (SG)  presents  the  information  you  need  to  complete 
the  unit  of  instruction,  or  makes*  assignments  for  you  to  reaci  in  other 
publications  which  contain  the  required  information.  * 

The  WORKBOOK  (WB)  contains  work  procedures  designed  to  help  you 
achieve  the  learning  objectives  of  the  unit  of  instruction.  Knowledge 
acquired  from  using  the  study  gutde  will  help  you  perform  the  missions 
or  exercises,  solve  the  problems,  or  answer  questions  preserited  in  the 
workbook. 

The  STUDY  GUIDE  AND  WORKBOOK  (SW)  contains  both  SG  and  WB  material 
under  one  cover..  The' two. training  publications  are  combined  when  the  WB 
1s*not  designed  for  you  to  write  in,  or  when  both  SG  and  WB  are  issued 
ffrr  you  to  keep. 

The  PROGRAMMED  TEXT  (PT)  presents  information  in  planned  steps  with 
provisions  for  you  to  actively  respond  to  each  step.    You  are  given 
immediate  knowledge  of  the  correctness  of  each  response.    PTs  may  either 
^replace* or  augment  SGs  and  WBs. 

The  HANDOUT  (HO)  contains  supplementary  training  materials  in  the 
form  of  flow  charts,  block  diagrams,  printouts,  case  problems,  tables, 
forms,  chart^ ,  and  similar' materials. 

Training  publications  are  designed  for  ATC  course  use  only.  They 

.are  updated  as  necessary  for  training  purposes,  but  are  NOT  to  be  used 

-  on  the  job  as  authoritative  references  in  preference  to  Technical  Orders 
or  other  official  publications. 
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Department  of  Medicine 

School  of  Health  Care  Sciences  PT  3AQR9OO10-l-2a 

Sheppard  Air  Force  Base,  Texas  -        ■         April  19,74 


PREFIXES,  ROOTS  AND  SUFFIXES 'OF  MEDICAL  TERMINOLOGY 


This  program  is  an  introduction  to  medical  terminology.    Although  it 
is  not  a. complete  dictionary  of  medical  terms,  it  does,  contain  a  selection 
of  the- most  common  prefixes,  roots  and  suffixes.  v 

The  program  is  not  a  magical  device  that  will  automatical ly^teach  you 
anything.  ^You  can  only  learn  medical  terminology  by  applying  yourself  to 
the  program. 

As  a  medical • technician,  you  will  be  expected  to  use  medical  term- 
inology in  dealing  with  doctors,  nurse?' and  other  technicians.    This  is 
necessary  because  medicine,  .like  other  professions,  has  its  own  working 
language. 

Medical  tenmi nology  was  not  designed  to  confuse  laymen;  instead  it.  was 
designed  to  provide  uniformity  in/the  meaning  of  terms.    In  early  medicine, 
there  "was  little  uniformity,  consequently,  confusion  resulted  when  different 
'"words  were  use'd  to  describe  the  same  structure  or  condition.  ' 

Eventually,  Greek  and  Latin  words  were  adopted  and  certain  principles 
of  medical  terminology  evolved.    Those  principles  are: 


-  This  program  will  teach' you  the  basic  terminoloqy  and  show  you  how 
these  principle's  are  applied. 

If  you  have  prior  knowledge  of  the  terms  taught  in  the -program,  you 
maybe  able  to  by-pass  many,  if  not  all,  of  the  frames.    If 'you  .feel  that 
you  already  have  a  good  understanding  of  medical  terminology,  turn  to  page 
34,  frame  211  and  complete  the  frame  according' to  instructions.  Additional 
instructions  will  be  found  in  Appendix  I  located  in  the  back  of  the  J>w^ratn 


If  you  do  not  have  prior  knowledge  or  if  you  feel  you  need  the  review, 
begin  the  program  now  at  frame  1.  • 


1.  Each  part  should  have  one  name  only. 

2/  The  names  should  be  as  short  arid  simpfie  as  possible. - 

3.  Related  structures  should  have  similar  names. 

4.  Adjectives,  with  few  exceptions,  should  be  in- opposing  pairs. 


This  supersedes  SW  3AQR9001 0- 1 ;2 
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NOTE  TO  THE  STUDENT 

This  program  is  an  introduction  to  medical  terminology.  Al~ 
though  it  is  not  a  complete  dictionary  of  medical  terms,  it  does  con- 
tain a  selection  of  the  most  common  prefixes,  roots  and  suffixes. 

The  program  is  not  a  magical  device  that  will  automatically 
teach  you  anything.    You  can  only  learn  medical  terminology  by  apply- 
ing yourself  to  the  program. 

If  you  have  prior  knowledge  of  the  terms  taught  in  the  program, 
you  may  he  able  to  by- pass  many,  if  not  all,  of  the  frames.    If  you 
feel  that  you  already  have  a  good  understanding  of  medical  terminology, 
turn  to  page  34,  frame  211  and  complete  the  frame  according  to  in-  * 
■trugtions;    Additional  instructions  will  be  found  in  Appendix  I  located 
in  the  back  of  the  program, 

' '  ** 

If  you  do  not  have  prior  knowledge  or  if  you  feel  you  need  the 
review,  begin  the  prdgram  now  at  frame  1. 
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1.  Anatomy  is  a  .study  ol  the  structures  of  the  human  body.    The  aS^n  is 
a  structure  of  the  human  body.    A  study  of  the  structure  of  the  afcm, 
then  would  be  a  study  of   . 

2.  (anatomy)   The  leg,  like  the  arm,  is  also  a  of  the 

*'  body. 

3.  (structure,  human)  Anatomy  is  the  study  of  the  -     .    of  the 

^  .  body. 

'  1  -  ,  K 

4.  (structures,  human)  Physiology  is  'a  study  of  the,  functions  of  the  human 
body.    Digestion, "respiration  and  reproduction  are  all  ,  

of  the  human  bo&y. 

r5.    (functions)  Anatomy  is  a  study' of  the   of  the  human  body. 

is  a  study  of.  the   of  the  human  body. 


lyT  A 


6.    (structures,  Physijflbgy,  functions)   Movement  is  a 


of  the^fruman  bodyT^  A  study  of  movement  would  be  a  study  of 


7.  (function,  physiology)  A  study  of  the  structure  of  th*  ribs  would  be  a 
study  of-  f  ,  ^  * 

% 

8.  (anatomy)   Physiology  is  a  study^f  the  (  structures,   functions) 

of  the  human  body. 

9.  (functions)  Define  anatomy.  ,  ^  _  

 .  ■  

 ■  '  fj-  : 

10.  (A  study  of  the  structures  of  the  human  body?   Define  phyiiSplogy. 


»   4*.  *  ? 
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A. 


B. 


(a  study  of  the  Sanctions  of  the  human  body)   Whenever  dealing  with  the 
human  body,  inferences  are  made  with  the  body  in  the  normal  anatom- 
ical position.    The  normal  anatomical  position  has  the  body  at  the 
position  of  attention  with  the  palms  feeing  forward.    Which' figure  is 

the  normal  anatomical  position?    (  both,  A,  B, 

 neither).  *  ' 

(both)   The  normal  anatomical  position  has  the  body  at  the  position  of 

(  attention,  rest)  with  the  palms  facing  (   rearward, 

forward). 


(attention,   f  orWard)   The  normal  anatomical  position  is 

a.  the  position  of  re§t  with  the  palms  farcing  forward. 

b.  the  position  of  attention  with  the  palms  facing  backward, 
c*.    the  position -of  rest  with  the  paln>s  facing  forward. 

d.    the  position  of  attention  wi(th  the  palms  fa'cipg  forward. 


< 
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(d,  the  position  qf  attention  with. the  palms  facing  forward)*  For 
positive  identification  and  location  of  specific  parts'of  the  body,  the 
human  form  vs  divided  by  three  anatomical^lanes.  ,  The  mid-sagittal 

or  mid-line,  transverse,  and  coronal  or  frontal  are  all  ( 

planes. 


(anatomical)   The  mid-sagittal  plane  is  an  imaginary  plane  which  * 
extends  the  length  of  the  body  and'divides  the  body  into  equal  right  and 
left  portions.    Which  drawing  above  depicts  the  mid- sagittal  plane? 
(  both,  J  A,  B,   neither) 


32, 


-1<k;~  (A)  Draw  in  the  mid- sagittal  plane  on  the  figure  above. 
17.    The  n^id- sagittal  plane  is  an  imaginary  plane  which  .extertds  the 

a.  width  of  the  body  and  divides  the  'body  into  a  top  and  bottom  section. 

b.  length  of  the  body  and  divides  the  body  into  equal  right  and  left 
portions. 

c.  length  of  the  t^ody,  separating  the  front  of  the  body-frbm  the  rear 
of.  the  body.  v  ^ 


c 


y 
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18.    (b)       A  transverse  plane  iar  an  imaginary  plane  which  extends  the 
width  of  any  section  of  the  body  and  divides  the  body  into  a  top  and 
bottom  section.    Which  illustration  above  indicates  a  transverse 
plane?    (  "both,   A,   B,   neither) 


19.    (B)    Draw  in  a  transverse  plane  on  the  figure  above. 
*  » 


\ 


\ 


V 
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20.    A  transverse  plane  is  an  imaginary  plane  which  extends  .the 

a.    width  of  £he'  body  &nd  divides  the  body  into  a  top  and  bottom  section. 
v^      b.    length  of  the  body  and  divides  the  bo<Jy  into  equal  rigjht  and  left 


portions. 

c.  ,  length  of  the  body,  separating  the  front  of  the  body  from  the  rear 
of  the  body. 


A. 


B. 


.21.     (a)       A  coronal  or  frontal  plane  is  an  imaginary  plane  extending  the 
length  of  the  body,  separating  the  front  of  the  body  from  the  rear  of 
the  body.    Whiclj  drawing  atove  depicts  a  coronal  plane? 


( 


both, 


A, 


B, 


neither) 
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22.  (B)  Draw  in  a  coronal  plane  on  the  figure  above. 

*  <  * 

23.  A  coronal  plane  is  an  imaginary  plane  extending  the 

a.  width  of  the  body  and  divides  the  body  into-  a  top  and  bottom  section. 

b.  length  of  the  body  and  divides-  the  body  into  equal  right  and.  left 
portions. 

c.  length  of  the  body,  separating  the  front  of  the  body  from  the  .fear 
of  the  body. 
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MID- SAGITTAL  PLANE 


25.    (A-mid- sagittal,  B-transverse,  Ocoronal)  The  mid- sagittal  plane 

has  two  terms  of  location  connected  with  it.    A  part  is  said  to  be  medial 
if  it  is  located  closer  to  the  mid-sagittal  plane  than  another  Rart.  The 
nose  is  medial  (closer  to  the  mid-sagittal  pla&e)  to  the  ear..    The  eye 
would  be  to  the  ear. 


\^      to  the  eye. 


^26.    (medial)  The  tip  of  the  nose  is. 

^27.    (medial)  A.  part  is  said  to  be  lateral  if  it  is  farther  from  the  mad- 
sagittal  plane  than  another  part.    The  eye  is  medial  to. the  ear,  but  the 
ear  is  \        to  the  eye, 

*  * 
28.    (lateral)  The  tip  of, the  nose  is  medial  to  the  eye,  but  the  eye  is  ' 

_____  to  the  tip  of  the  nose. 


2^*    (lateral)  The  eyes  are 


compared  to  the  ears,  but 


compared  to  the  nose,  the  eyes  are"_ 


30.    (medial,  lateral)   Two  terms  of  location  connected  with  the  mid^sagittal 
plane  are   and  •  _ 
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fXAKSVEXSE  PLAKE 
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31#  '{lateral,  medial)    A  transverse  plane  gives, us  two  (erms^of  location: 
superior,  meaning  above,  and  inferior,  meaning  below.   A  thing  that 
/  is  better  or  above  something  else  is  said  tabe  


\ 


32.    (superior)'  Something  that  is  inferior  is  (  above,   below) 

standard.  *  ■  *  . 


%  | 
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33.  (below)   With  a  transverse  plane  located  as  in  the  drawing, ''the  fore- 
head is   to  the  chin. 

34.  (superior)  The  two  terms  of 'location  used  in  reference  to  a  trans - 
^      verse  plane  are    and  


35.    (superior,"  inferio)?)  *The  two  terms  of  location  used  in  reference  to  the 
mid- sagittal  plane  are  and  . 

-  W  ' 


V  33 
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CORONAL 
trUONTAL)  PLANE 


POSTEIUOR 


36.  '(medial,  lateral)       A  coronal  plane  has  two  terms  of  location, 

anterior,  meaning  in  front,  and'  posterior,  meaning  «  back^  The  nose 

would  be  located  (  anterior,  _^_poatCnor)  to  the  back  of  the  ^ 

head.  ' 


'37     (anterior)       Witha. coronal  plane  located  as  in  the  drawing,  the 
buttocks  are  located  .  to  the  nose, 


11 
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CORONAL 
(FRONTAL)  plane 


38.  (posterior)  The  two^terms^of  location  connected  with  a  coronal  plane 
,  are      ;  and  .        :  c\ 

39.  (anteripr,  posterior)  The  terms  of  location  connected  with  the  mid- 
sagittal  plane  are  and  /      .    The  terms  of 

and 


location  connectedwith  a  transverse  plane  are    A  an 
•    TOe  terms  of  location  connected  with  a  coronal 


plane  are 


and 


40.   (lateral-medial,  superior-inferior,  anterior-posterior)  A  point  of 
origin  is' the  beginning  of. an  extremity  or  system;  for  example ,  the 
mouth  is  the  point  of  origlff  for  the  digestive  system,  the  shovUWters 
would  be  the  point  of  origin  foa 
would  l^^the  


>r  the 


of 


J  while  the  thigh 


for  the  legs. 


41. 


(arms,  point,  origin)  Two  teisps  of  location  connected  with  the  points 
of  origin  Are  proximal  and  distal.  If  proximal  means  closest  to,  then 
distal'must  mean  from. 


42.    (farthest)  When  discussing  a  part  and  making  reference  to  the  point 
of  origin,  the  terms   ^  ,  mfeaning  closest  to,  and 


meaning  farthest  from,  are  used. 

43.    fproximal,  distal)  Th$  shoulder  is  the  point  of  origin  for  the  upper 

extremities.  ,The  elbow  is  closer  to  the  sfeoulder  than  the  hand*  There- 
fore, the  elbow  is  to  the  hand.  \  '  '  \ 


44.    (proasjlmal)  In  the  same  light,  the  hand  would  be 
elbow.  % 


334...  .. 


to  the 
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45.   (distal)  The  point  of  origin  is  the  beginning  of  a  system  or  extremity. 

Two  terms  of  location  are_^   .    ,  meaning  closest'tq  the  point 

.  of  origin  and  ,  meaning  farthest  from  the  point  of 

origin,  ♦  . 

46*.   (proximal,-  distal)  An  article  that-is  close  by  isjn  close  proximity 


or 


(proximal)  "An  article  tha't  is  not  close  by  is  distant,  01? 


48.  (distal)  Proximal  and  distal  are  used  as  terms  of  relationship,  i.  e.  , 
the  elbow  is  distal  to  the  shoulder,  but  the  shoulder  is  proximal  to 
the  arm.,  Enter  the  word  distal  or  proximal  below. 

a.    The  ellSow  is  .  to  the  wrist. 

b%    The  fingers  are  to  the  elbow. 

c.    The  wrist  is   to  the  elbow.  ^ 

<k    The  knee  is   to, the  heel.  v 

m  '  

49.  (proximal,  distal,  distal,  proximal)  Unilateral  means  pertaining  to 
or  affecting  only  one  side.    A  pain  that  affects  only  one  arm  would 
be  a  pain. 

50.  (unilateral)  .The  removal  of  one'  leg  could  be  considered  to  be  a 

imputation. 

51.  (unilateral)   Bilateral,  however,  means  pertaining  tp  or  affecting 
both  sides  of  the  body.    Dislocating  both  shoulders  would  be  a 

-    .  dislocation.  1 

52.  (bilateral)   The  amputation  fcf  one  arm  would-be  a__  

amputation,  while  the^ujptitation  of  both  legs  would  be  a_  

amputation. 

53.  (unilateral,  bilateral)   Unilateral  means  pertaining  to  or  affecting 

side,  while  bilateral  means  pertaining  to  or  affecting 
sides. 

54.  (one,  both)  A  part  that  is  closest  to  the  point  of  origin  is 


55.    (proximal)  Aj>art  that  is  farthest  away  frorti  the  point  of  origin 


is 


56.  (distal)  An  item  that  pertains  to  or  affects  only  one ' side  kf  the  body 
is  ,  while  an  item  that  pertains  to  or  affects  both  s,ides 
of  the  body  is  ;   •  . 

X3 

♦ 


■■  33, 
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'57.    (unilateral,  bilateral)  Terms  of  location  may  sometimes  be  used 

together.    You  have  two  eyes,  so  the  eyes  are  (  unilateral, 

 bilateral).    The  eyes  are  located  above  the  tip  of  the  nose,  so 

the  eyes  are  (  superior,   inferior)  to  the  tip  of  the  nose.  The 

eyes  are  also  located  behind  the  tip  of  the  nose,  or  the  eyes  are  ( 

anterior,   posterior)  to  the  tip  of  the  nose.    In  addition,  the  eyes 

are  farther  from  the  mid-line  than  the  tip  of  the  -nose,*  so  the-eyes  are 
(  lateral,   medial)  to  the  tip  of  the  nose. 

58.    (bilaterfi.1,  superior,  posterior,  lateral)  iJsing>  this  teiroihology,  you  * 
can  say  the  eyes  are  and  the  eyes  are  to  the  tip  <*£  the 

nos<s         .        *  /    and  ./  : 


59.    (bilateral,  superior,  posterior,  lateral)   The  eye  to  the  ear  is  (circl^ 
the  letter  that  is  completely  correct) 

,     a.  anterior  -  lateral 

b.  posterior  -  medial  • 

c.  anterior  -  medial 

d.  posterior  -  lateral 

\  . 

-   60.    (c)   The  foot  to  the  knee  is  • 

a.  superior 

b.  '  inferior 

c.  medial  *\ 

d.  lateral  i 


61.    (b)   There  are  four  more  terms  you  must  learn;  these, are  the  terms  of 
movement.    Abduction  is  a  movement  away  from  the  m^d^line.  Adduc- 
tion is  a  movement  toward  the, mid- line.    Flexion  is  the  shGrteniivg  or 
closing  of  an  angle.    Extension  is  the  lengthening  or  opening  of  an  angle. 
Label  the  drawings:   Adduction,  Abduction, iFlexion,  Extension.  Note 
to  student:  The  arrows  on  all  drawings  indicate  the  direction  the  arm 
has  moved. 

•  •  x 


33. 
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62.  (1-Abduction,  2-Flexion,  3-Adduction,"  4-Extension)'  In  placing  your 
left  Hand  over  your  heart,  you  moved  the  tips  of<  your'finger s  toward 

the  mid- sagittal  plane.    You  could  say  you  (  adducted,   , 

abducted)  your  finger  tips.  j 

■  * 

63.  (adducted)  A  dope  addict  is  drawn  towards  the  dope.  .A  movement  to- 
wards the  mid- line  is        '   • 

64.  (adduction)  When  a  person  is  kidnapped,  he  is  said  to  have  been 
abducted.    Movement  away  trom.  the  mid-line  is         '   • 

65.  (abduction)  In  bringing  the  hand  to  the  forehead  as  in  the  military  ,  < 
hand  salute,  the  tips  of  the  fingers  are  ,.  but  the  elbovp  is 

.    (Consider  all  movement  from  the  noritial  anatomical,  :% 


position.  )                         m  . 
6b.   (adducted,  abducted)  When  you  contract  your  arm  muscles,  the  angle 
formed  by  the  arms  and  forearm  is(  increased;   deceased). 


r 


B. 


67.    (decreased)   Flexion  is  the  closing  or  decreasing  of  an  angle.  Starting 
with  the  90°  angle  of  figure  A,  which  angle,  B  or  C,  is  an  example  of 


flexion? 


68.    (C)   Drawing  A  depicts 


A, 


ft. 


69,    (flexion)  Extensicm  is  the  opening  or  lengthening  of  an  angle. 

Beginning  with  the  angle  in  A,  which  angle,  B'or  C,  depicts  extension 


15 
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1 


,  2 


.3 


,4 


72.    (both)  JLabel  the  drawings  above  as  flexion,  extension,  adduction  or 
abduction. 

73\    (1-abduction,  2 -flexion,  3-adduction,  4-exJpnsion) "  Medical  termi- 
nology is  made  up  from  Latin  and  Greek-^oots,  suffixes,  and  prefixes, 
Learning  these  r.obts,  -suffixes,  and  prefixes  will  enable  you  to  under- 
'  stand  and  form  many  medical  wbrds.s  Many  medical  words  are  formed 

using  '  and  ____  1  - 

and 


9 
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74.  (Latin,  'greek  roots,,  suffixes,  prefixes)  A  prefix  is  a  word  us.ed  to 
modify  the  meaning  of  the  vyord  to  which  it  is  attached.    It  i>s  always 
placed  before  the  word  it  modifies.    For  example,  prepaid  means 
paid  before.    The  prefix  addfcd  to  paid  in  this  example  is, 

75.  (pre)  The  prefix  meaning  without  is  a  or  an.  Which  word  or  words 
below  mean  without  something. 

a.  abrachia  c.  abacterial 

b.  anemia  "  d.    diplogen        /  - 

76.  (a,  b,  c)  Abrachia,  anemia,  abacterial  all  have  a  prefix  which 
means 


777   (without)  TJhe  prefix  a  is  used  when  the  root  or  suffix  begins  with  ■ 
a  consonant.    The  prefix  an  is  used  when  the*  root  or  suffix  begins 
'  with  a  vowel.    By  adding  the  proper  prefix^  change  each  of  the 
"      following  words  into  a  new  form  that  means  without. 

1.  typical  4.   oxia 

2.  _/*  symmetrical  5.  otia 

3.  omaly       A  6.  febrile 

78.  (1-a,  2-a,  3-an,  4-an,  5-an,  6-a)  Which  word  below  could  mean 
without  arms  ? 

a.    gelatinase  b.  abrachia 

79.  (b)  Which  word  below  could  mean  without  blood? 
a.    anemia  b.  napex^ 

80.  (a)   The  prefix  ad  means  to  or  at.    Drawing  toward  the  mid-line  is 
a.    abduction  *    b.  adduction 

81.  (b)  When  one  substance  sticks  to  another  substance,  it  is  said  to 
adhere  b.  abort 
At  the  mouth  would  be 

■  t  ■  * 

aboral  '       b.  adoral 

^       '    ■  • 
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82.  (a) 


a. 
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83. 


(b)  The  prefix  meaning  without  is 
a.    ad  ^       b.  a 


c.  an 


84*  (bf  c)  The  prefix  meaning  to  op  at  is 


a.  ad 


b.  a 


c.  an 


85. 


(a)  The  prefix  meaning  before  id  ante-.  For  each  of  the  following, 
fill  in  the  word  that  gives  the  meaning  of  the  prefix. 

a .  antena tal  j  %    bi r  th 

b.  anesthesia   sense  pf  touch  or  pain 

*  forearm 


c.  .ante cubital 
XT  aphagia 

e.  adrenal 

f.  ipnea 

g.  anoxia 

h.  adneural 


power  of  swallowing  > 

kidney 

breathing 

oxygen 

nerve  •  6 


)  86. 


(a-before,  b.-  without,  c-before,  d^dthout,  e-to  the  (at  the), 
f -without,  g-without,  h-to  the^at  the))    Before  the  arm  (forearm) 


is 


a.  abrachial 
c.  antebrachial 


b.  anbrachial 
d.  adbi;achial 


87.    (c)  Antefebrile  would  mean 


b.    before  the  onset  of  fever 


88. 


89. 


90. 


a.    after  the  onset  of  fever 

w  , 

(b)  Epi>  inter,  and  intra  are  three  words  with  similar  meanings. 
TheyaSe  sometimes  difficult  to  separate.  Epi  means  on  or  upon, 
inter  means  between,  and  intra  pneans  within.  Upon  the  spine  is 

a.    interspinal  ^     b.    intraspinal  c.    epispinal  . 

(c)  Epicostal  meanl 

a.    within  3-  rib  b%  \upon  a  rib 

(b)  Inter  and  intra  are  the  ones  most  easily  mixed  up.    Inter  and 
enter  sound  alike;  when  you  enter  a  gate,  you  walk  between  the 
posts.    Between  the  ribs  is 


'c.    between  the  ribs 


a.  jjhtercostal 


b.'  intracostal 

340 


c.  epicostal 
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91.  "  (a>  Upon  the  skin  is  while  between  two  or  more 

»     cartilages  would  be  . 

a.    inter  chondral  b,  epidermal 

92.  (b,  a)  Intra  means  within.  Within  the  skull  is   and 

upon  the  skull  is  /  .  • 


a.  epic  rani  um  b,  intracranial 

93.  (b,  a)   Fill  in  the\J)lanks  with  the  correct  prefix  to  match  each 
meaning. 

-  J  a.  ,   cardium  -  upon  the  heart  ' 

b.   \    venous  -  within  the  vein 

c*  costal  -  upon  the  rib 

d.    cellular  -  between  the  cells 

e.  3^ZZ!ZIIIZ!  ce^u^ar  "  within  the  cells 

muscular  -  between  muscles  , 

94.  (a-epi,  b-intra,  c-epi,  d-inter,  e-intra,  f-inter)  Erythr/ o  means  red. 
-A  common  word  is  erythrocyte,  meaning  blood  cell. 

v  95,    (red)   The  abbreviation  RBC  is  frequently  used  fdr  red  blood  cell.  A 
red  blood  cell,  then,  may  te  either  abbreviated  RBC  of  written 
 cyte. 

96.  (erythro)   Erythrocyte  may  be  abbreviated  or  written  out  as 

'   blood  cell. 

97.  (RBC,  red)   Leuk/o  and  leuc/o  mean  white.    A  leukocyte  is  a 

plood  cell, 

98.  (white)  An  abbreviation,  WBC,  may  also  be  used  instead  of  the ' 

prefix- root  combination.    WBC  or  cyte  means       ^  K  ± 

blood  cell.  0 

99.  (leuko,  white)   White  blood  cell  may  be  abbreviated  as   

m    or  written  as  cyte. 


\ 


100,    (WBC,  leuko)   You  have  seen  that  some  prefixes  end  with  the  letter 
p  as  in  leuk/o  or  erythr/o.  Here  js  the  rule  for  usi^g  such  prefixes: 
Add  the  o  when  the  root  or  suffix  begins  with  a  consonant;  drop  the  o 
when  the~root  pr  suffix  begins  with  a  vowel.    Complete  the  words 
below  by  adding  a  or  an  where  needed  and  by  retaining  or  dropping 
the.o  in  erythr/o  and  leuk/o.  '  .4 


leuk  v.   feyte  \         erythr  emia    \>    c.    erythro  cyte 


d.    (a)(an)  emic        e.    (a)(an)  symmetrical    t    (a)(an)  brachi 


10U    (a-leukocyte,  b-erythremia,  c-erythrocyte,  d-anemic,  erasymmetri- 
cal,  f-abrachi)   Complete  the  words  below  using  the  prefixes  you  have 
learned.  » 

^,  costal  -  between  the  ribs 

b,   sexual  -  without  sex 

c.  .blast  -  a  fed  forming  cell 
 '  neural  -  upon  the  nerve 

*    e,  emia  -  white  blood  disease 

tj  cranial  -  within  the  skull 

g,    renal  -  to  the  kidney 

h,    emia  -  without  tlood 

i,  brachium  -  before  the  arm  •  « 

102,  (a-inter,  b-a,  c-ery'thro,  d-epi,  e-leuk,  f-intra,  g-ad,  h-an,. 
i-ante)  Intracranial  and  endocranial  mean  the  same  (inside  or  fifc 
within)  Inside  the^skull  i§   or  . 

a.    intracranial,         *   b.  endocranial 

c,    epicranial  ,  ' 

103.  (a,  b)  Endoscopy  means  a  visual  examination 


a. 


within  b.  inside 


.  c.    upon  d.  between 

104.     (a,  b)  Match  the  items  inv  column  A  with  the  correct  meaning  in 
column  B. 

A  s±o  B 

1.    intercostal  ^  a.    upon  the  skin 

Z.    intracranial.   b.    within.the  skull 

3.  epidermis  ■  c.    inside  the  heart 

4.  *   endocardial   d.    between  the  ribs 

Note  to  student:  Although  Intra  is  Latin  and  Endo  is  Greek,  both  meaning 
within,  Intra  is  usually  used  to  mean  within  or  among  while  Endo  denotes 
inside  or  inner.  • 

J  .20 
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105.  .  ji-d,  2-b,  3-a,  4-c)  Peri  means  around,  retro  means,  behind. 
.   Around  tire  heart  is  ? 

a.    retrocardial  b.  pericardial 

106.  (b)  Retronasal  means 

a.    behind  the  nose         b.    upon  the  noVe 
c.    around  the  no6e 

107.  (a)  Perirectal  means  _  the  rectum,  while  retro-ocular 

means  the»eye. 

108.  (around,  behind)   A  country  that  is  retrogressive  may  soon  be 
(        ahead  .»      behind)  $l  sirpilar  country  that  is  progressive. 

109.  (bejiind)   An  inflammation  around  "the  brain  is 

» 

a.    retropharyngitis  b.  periencephalitis 

c.  endocarditis 

V 

110.  (b)  Label  the  items  "around"  or  "behind"  as  applicable. 


> 


a.    retrorectal   jfr,  periapical 

c.    peribronchial  d.  retrodural 


111.  (a-behind,  b-around,  c-around,  d-behind)   Bi  means  two.  Bicuspid 
^      mfeans      "  cusps.  « 

112.  (two)  Section  means  to  cut.  '  Cutting  iijto  two  parts  would  be 


113.  (bisection)   The  biceps  brachii  muscle  has  heads^ 

114.  (two)  Bio  is  a  prefix  meaning  life.  .A  study  of  life  is 

a.  '  hematology  b.  neurology 

c.    biology  -  - 

115.  (c)  Biogenous  meaiis  ***  t 

a.    producing  disease       b.    producing  life 
c.    producing  death 
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116.     (b)  An  examination  to  determine  if  life  is  still  present  would  be 
a.    endoscopy  *  b.  bioscogy 


117.  (b)   Hem/o  or  hemat  means  blood.    Hematology  is  a  study*  of 

'  ■  I 

t 

118.  (blood)   Stasis  means  standing  still.    Blood  that  is  standing  still 
would  be  in  a  condition  of   stasfs . 

U9.     (hemo)  A  hemocyto blast  is  a.  "       forming  cell. 

1E0.     (blood)   Hyper  and  hypo  are  two'prefixea    Hyper *means  above  or  an 
excess;  hypo,  then,  means  the  opposite,  or 

a.    above  or  excess  b.  irejohajy 

c.  below  or  deficient 

121.  (c)   Hypertension  describes  a  person  who  has 

N 

a.  more  tension  than  normal  f 

b.  less  tension  than  normal  ^ 
c*    normal  tension 

122.  (a)  A  hypodermic,  needle  is  a  needle  that  gpes 

a.    above  the  skin  b.    below  the  skin 

123.  (b)  Indicate  the  meaning  of  the  folla^ihg  words  by  placing  the  letter 
MAn  for  above  and  "B"  for  below,  aftej^sach  word. 

a.    hyperacute       b.    hyperacid  c.  hypochondriac 

d.  hyperalgia        e.    hypornorph         f.  hypotension 

124.  (a-A,  b-A,  c-B,  d-A,  e-B,  f-B)   Sub  is  a  prefix  meaning  under. 
Sub  costal  would  mean   the  ribs.  ,  / 

125.  (under)   Glossal  refers  to  the  tongue.  .Under  the'tongue  would  be 

 -  / 
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126.  *  (subglossal)   Under  the  shoulder  blade  would  be   scapular. 

127.  (sub)  Pneum/o  means  air,  breath  or  lung.    Pneumonitis  is  an. 
inflammation  of  the  |  . 

■    •  '  .  22 
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l"28-    (lung)   Pneumothorax'means  there  is 


in  the  chest* 


129.  (air)   Ectomy  refers  to  the  surgiqal  removal  of  a  part.  Removal 
of  a  lung  would  be  a   ectomy. 

130.  (pneum)   Listed  below  are  medical  words  without  their  prefixes. 
Add  the  prefix  to  make  each  word  mean  what  the  lay  term  indicates. 


131. 


132. 


133. 


a. 
b. 
c. 
d. 
e. 
f. 


J  • 

k. 

1. 

m. 

n. 

o. 

P- 

q- 

r . 
s. 


brachia  -  without  arms* 

renal  -  to  the  kidney 

gastric  -  upon  the  stomach 

costal  -  between  the  ribs 

cyte  -  white  blqpd  cell 

uria  -  without  urine  s 

c-ranial  -  within  the  skull 

cardial  -  around  the  heart 

cervical  -  behind  the  cervix  uteri 

cardial    -  inside  the  heart 

logy  -  a  study  of  life 

section  -  cut  in  two 

logy  -  a  study  of  blood 

tension  -  over  tensed 

dermic  -  beneath  the  skin 

hepatic  -  under  the  liver 

onitis  -  inflammation  of  the  lung 

cyte  -  red  blood  t:ell 

partum  -  before  childbirth 


Check  the  confirmation.    Any  words  you  missed  or  had  difficulty 
with,  review  before  going  oiu 

(a-a,  b-ad,  c-epi,  d-inter,  e-leuko,  fran,  g-intra,  h-peri,  i-retrof 
j-endo,  k-biq,  1-bi,  m-Kemato,  n-hyper,  o-hypof  p-sub,  q-pneuft, 
r-erythro,  s-ante)  Periosteum  means 


a.  behind  the  bone 
c.    around  the  bone 

(c)   Within  the  cartilage  is 

a.    perichondria!  b. 

(c)  Epicardial  means 

a,    within  the  heart 
c.    around  the  heart 


b.    upon  the  bone 
d,    within  the  bone 


interchondral 

b.    upon  the  heart  I 


intrachondrial 
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134.    (b)  Pericardial  means 


a.  around  the  heart 
c,  m  inside  the  heart 

135.     (a)  Inside  the  heart  is  ' 


b.    upon  the  heart 


or 


a.   intracardial  „ 
c  epicardial 

136.     (a,  A)  '  Retrocardiac  means 


b.  pericardial 
d.  endocardial 


a.  below^the  heart 
c.    within  the  heart 


b.  above  the  heart- 
d..~  behind  the  heart 


137. 


^8. 


139. 


140. 


(d)  Cost  is  the  medical  term  for  rib.    Upon  the  ribs  is 

.  a.    epicostal  b.    intracostal  v 

(a)  Between^ie  ribs  is 

'  a.    intercostal  b.  intracostal 


(a)  A  form  referring  to  the  inner  surface  of  the  ribs  would'be 

*  » 

a.    epicostal      b.    intercostal      c.  intracostal 

(c)   Cyte  is  the  suffix  meaning  cell.    The  most  commonly  used 
words  employing  "cyte"  are  "leukocyte11  and  "erythrocyte". 
These  words  mean  {select  two) 


a.  bone  cells 
c.    white  cells 


b.    red  cells 

d.    muscle  cells, 


141.     (b,  c)  A  red  blood  cell  having  no,  hemoglobin  is  called  a/an 


a.    a  lymphocyte 

142.     (b)  Intraleukocytic  means 

a.    upon  a  leukocyte 
c.    within-  a  leukocyte 


b.  anexythrocyte* 


b.-  inside  a,  leukocyte 
d.    below  a  leukocyte 


24 


ERIC 


J 


143*    (b,.  c)  MyoHs  the  medical  term    for -muscle.    Myocardium  is  a/an 
a..-  arm  muscle  b.   neck  muscle^  . 


c»   heart  muscle 


d.    head  muscle 


144.  (c)  A  cell  of  the  muscular  tissue  is  called 

a.   mysTardium  b.  myocyte 

145.  (b)   Ren  and  nephr  both  mean  kidney.    Nephr  is  used  most  often/ 
WhiclTof  the  words  below  pertain  to' the  kidney  or  heart? 


both 


,  b 


,  neither 


a.  nephrocardiac 


b.  renicardiac 


146.    (both)  Tire  most  common  form  for  kidney  is 

■  b.  nephr 


a.  ren 


147.  (b)^  Intrarenal  means 

a.   -ajithin  the  kidney 
^  c.    upon  the  kidney 

148.  (a-b)  Around  the  kidney  is 

a.  peribrachial 
c.  perirenal 


b.    inside  the  kidney 


b.  pericostal 
d.  pericardial 


149.  (c)   Endonephritis,  rjenal,  intrarenal,  perirenal,  nephrectomy 
Looking'at  the  wordSabove,  select  the  correct-statement  or  sta 
ments  that  tell  hov^and  when  ren  and  nephro  are  its^d. 

a.  Ren  is  always  used  as  a  word  ending. 

b.  Nfphr  is  always  used  as  a  word  beginning. 

c.  Ren  is  never  used  as  a  word  beginning 
— d.  Neph:Tis~ne^ 

e.    Ren  is  usually  Used  as  a  word  ending  with  the  suffix  aL 
'  f%  .  \ 

150.  (d,  e)  6ste  is  the  medical  term  for  bone.    Removing  a  bone  is 
accomplished  through  a  An 


a.  cardie  ctomy 
c.  nephrectomy 


b .  pneumon  e  c  tomy 
d.  ostectomy 
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(d)  Ostealgia  would  be  a 


152.  (c 


a.  headache 

c.    pain  in  the  bone 

Osteopathy  is  a 

a.  disease  of  thevskin 
c.    disease  of  the  bone 


b.  pain  in  the  arm 
d.    pain  in  the, neck 


b.    disease  of  the  arm 


{cj)  Neuro  is  the  medical  term  for  nerve.  A 


neurocyte  would  be 


a.  muscle  cell 
c.    clotting  cell 


(d)  Within  a  neVve  is 


a.  subneur^f 
c.  endoneural 


(c)  Subneural  means 


b.  blood  cell 
d.  nerve  cell 


b.  adneural 
d.  epineural 


a.  around  an  arm 
c.    upon  an  arm 


b*    upon  a  nerve 
d.    under  a  fterve 


156.    (d)  Thrombo  is  the  medical  term  for  clot.    A  thrombocyte  is  a 
blood  platelet  or 


a.    red  cell 

c.    clotting  cell 


b.    white  cell 


157.    (c)  A  blood  clot  within  the  heart  is/ 


a,  thrombo  ^endarteritis 
c  •    thr  ombo  -  emboli  sm 

158.    (d)_  Producing  a  clot  is 

a.  thrombogeni^c* 


b.  'thrombocytopenia 

d.    thrombo-  endocarditis 


y 


b.  thrombocyte 
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159-  <a)  You  havfc  learned  many  words.   To  .help  you  retain  this  khowl- 
edge,  the  next  four  frame*  consist  of  a  review.    Cohamn  A  contains 
medical  terminology  and  Column  B  contains  lay  terminology. 
Match  the  medical  term  with  the  correct  lay  term. 


1,  ^extension  

2*  anatomy  

3.  physiology   - 

4.  normal  anatomical  position^ 

5.  mid- sagittal  plane  

6.  transverse  plane  

7.  '  coronal  plane  

8 .  abduc  ti  on  

9.  adduction  

10.  flexion 


\ 


B 


a.  a  study  of  the  function  f  of  the 
body      ,  ^ 

b.  an  imaginary  plane  which  di- 
vides the  body  into  equal  right 
and  left  halves 

c.  an  imaginary  plane  which  di-„ 
vide  8  the  body  into  a  f^ont  and 
back  section 

d.  a  study  of  the  structures  ^of  the  \ 
body 

e.  movement  toward  the  mid-line 

f.  lengthening- of  an  angle 

g.  movement  away  from  the  mid- 
line 

h.  the  position  of  attention  with  the 
palms  facing  forward 

i.  the  shortening  of  an  angle 

j.  an  imaginary  plane  which  divides 
'the  body  into  a  top  and  bottom 
section 


160.    O-f,  3-a,  4-h,  5-bt  6-j, 

in  the  preceding  frame. 


7-c, 


1. 
2. 
3. 
4. 
5. 
6.. 
7. 
8. 
9. 
10. 


medial  

laIFal  - 

surperior 

inferior 

anterior 

posterior 

proximal, 

distal 


unilateral 
bilateral 


8-g,  9-e, 

41 


10-i)'  Continue  as 


a.  above  the  transverse  plane 

b.  in  front  of  the  coronal  plane  ♦ 

c.  ^closest  to  the  point  of  origin 

d.  pertaining  to  or  affecting  but  one  side 

e.  pertaining  to  or  affecting  both  sides 

f.  nearest  to  the  rnid-line 

g;  farthest  from  the  point  of  origin 

h.  .  below  the  transverse  plane 

i.  in  back  of  the  coronal  plane 
j.  farthest  from  the  mid  line 
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161.    (1-f,  2-j,  3-a,  4-h,  5-b, 
in  the  preceding  frame.  • 

♦  > 

1,  abrachial 


2.  anerythrocyte 

3 .  adneural  '  

4.  epi  costal  

5.  erythrocyte 

6.  interrenal  

7.  leukocyte 


8.  intracardiac 

9.  perinephric 
10.  retrocardiac" 


6-i,  7-c,  8-gf  9-d,  10-e)  Continue  as 


a.  situated  upon  a  rib 

b.  red  blood  cell 

c.  within  the  heart 

d.  white  blood  cell 

e.  around  the  kidney 

f.  without  red  cells 

g.  to  a  nerve 

h.  behind  the  heart 

i.  without  arms  x 
j.  between  the  kidneys 


162.    (1-i,  2-f,  3-g,  4-a,  5-b,  6-j,  7-d,  8-c,  9-e,  lQ-h\  Continue  as  '  ' 
in  the  preceding  frame. 


1 .  endocardial  

2 .  bilateral 

3.  biocidal  

4. -  hematology/  * 


5.  hyper leukocytosis 

6.  hypoleukocytosis 

7 .  subcostal  

8.  pneumocardial  

9 .  neurocyte  

10.  thrombocyte  


a.  destructive  to  living  organisms 

b.  exces*  in  the  number  of  white 
blood  cells 

c.  'under  the  rib  • 

d.  pertaining  to  the  heart  and  lungs 
inside  the  heart 
a  nerve  cell 

deficiency  of  white  blood  cells 
a  blood  platiet  (clotting  cell) 
a  study^of  blood 
pert&nifig  to  both  sides 


e 

f. 

g 
h 

i. 
J. 


163. 


(1-e,  2-j,  3-a,  4-i,  5-b,  6-g,  7-c,  8-d,  9-f,  10-h)  Hepat  is  a 
root  meaning  liver.   A  patient  with  an  inflammed  liver  would  have 


a. 

c. 


neuritis 
carditis 


b. 
d. 


hepatitis 
nephritis 


164.    (b)  Any  disease  of  the  liver  would  be 


a.    hepatopathy  b.  osteopathy 

165.    (a)  A  removal  of  a  portion  of  the  liver  would  require  a 


a.  hepatopathy 
q.  hepatectomy 


b.  cardiectomy 
d.  osteotomy 
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166.  (c)  Cephal  mean*  head.   Medically  speaking,  if  you  had  a  headache 

you  would  have  <* 
a.   neuralgia  b.  cardialgia 

c.   cephalalgia  d.  myalgia 

167.  (c)  Any  disease  of  the  head  would  he  classified  as 

a.    cephalopathy         *        h.  hepatitis 
c.    neurology  d.  osteopathy 

168.  (a)  A  headless  body  would. he 

a.   hicephalus  b.  acephalia 

169.  (h)  'Chondritis  a  root  meaning  cartilage.    Under  the  cartilage  is 

a.    hypochondrium  b.  hypochondroplasiar 

c.    intrachondrial  d.  suhchohdral 

170.  (d)  A  cartilage  cell  is  a  t 

a.    chondral  gia  b.  chondrocyte 

c.    chondroblast  d.  chondritis 

* 

•  171.    (b)  Cartilage  is. iormed  through  a  process  called 

a.   myogehesi's  b.    osteogenesis  ,  ^ 

c.    neurogenesis  .  %   d.  chondrogenesis 

'*  i  , 

172.  (d)  The  root  form  for  stomach  is  gastr.    An  inflammation  of  the 
stomach  is 

a.    nephritis  b.  gastritis 

c.    cephalitis  d.    neuritis  - 

173.  (b)  A  word  which  means  pertaining  to  the  heart  and  stomach  is 

a.    gastroacephalus  b.  gastrocardiac 

.    •        c.    gastrohepatic  d.  gastronephritis 

174.  (b)  Which  word  means  an  inflammation  of  the  stomach  and  kidney? 

a.    gastrointestinal  b.  gastrologist 

c.    gastronephritis'  d..  gastrohepatitis 
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175.    (c)  Arter  means  artery.    Arteriorenal  would  be  an  

of  the  _j  . 

176:    (artery,  kidney)  Arteritis  would  be  an  inflammation  of  the 


177.     (arteries)  Stenosis  means  narrowing.    Arteriostenosis  means 
a  narrowing  qf  the   . 


178.  (arteigTes)  tCrani  means  skull.    A  craniectomy  wo.uld  be  a  surgical 

I  ^  of  the  • 

179.  (removal,  skull)  C rani  or  cranium  means 


180.  (skull)  Pathy  means  disease.    A  cxaniopathy  would  be  a  

of  the  . 

181.  (disease,  skull)  Denfoa  or  dermat/o  means  skin;  neur/o  means 
nerve;  logy  means  a  study  of.    Dermatoneurology  refers  to  a 

of  the  and  the* 


182.  (study,  nerves,  sfcin)  Itis  means 'an  inflamed  condition  or  inflam- 
mation.   Dermatitis  refers  to  an  of  the 

~ — — 

183.  (inflammation,  skin)  Under  the  skin  is 

a.    intradermic  b.  hypodermic 

c.    subdermic  d.  epidermic 

184.  (b-c)  Aden  is  a  rotft  meaning  gland.  A  gland  can  be  removed  by  a/ an 

/ 

a.    neurectomy  /        b.  adenectomy 

c.    arterectomy    ,       /         d.  nephrectomy 

185.  <  (b^  An  inflammation  of  the  tissues  around  a  gland  would  be 

■  / 

pericarditis        /  b.  periarteritis 

c)    periadenitis    '   1  d.  periangiitis 

186.  (c)  A  condition  of  enlarged  glands  would  be 

a.    hyperadenosis  b.  hypoadenia 


35. 
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187.  (a)  the  medical  root  meaning  fat  is  adip.    the  condition  of  a  person 
who  is  extremely  fat  is  described  as 

a.  '  hyperalgesia  *  b.   hyperalgia  S 

c. ,  hyperadiposls  d.  hyperadenosis 

188.  (c)  Fat  is  usually  painful  to  the  fat  man.   A  neurotic  state  in  which 
there  are  painful  areas  of  fat  is 

a.   neuralgia  .        b.   adipositis  k  . 

c.    neuritis  d.  adlposalgia 

189.  (d)  Inflammation  of  the  fatty  tissue  is  called' 

a.   neuritis  b.  adipositis 

"c.   nephritis  d.    carditis  } 

190.  (b)  Producing  fat  or  fatness  is 

a.    cytogenic  b.  myogenic 

0c    adipogenic  d.  ovigenic 

191.  (c)  A  duct  is  a  tube  or  passage.   An  egg  tube  would  be  an 

a.    oVicapsule  b.  oviferous 

c.  Oviform  .    d.  oviduct 

192.  '  (d)  A  glancThaving  no  excretory  passage  would  b«/a  

gland.  ~'r~1 

193.  (ductless)'  Either  tube  or  passage  is  meant  by  the  stem 

a.    duct    .  b.  ovi 

c.    nephro  d.    osteo  , 


less 


r 


194     (a)  Time  for  a  review.    The  words  In  column  A  are  lay  terms. 
The  worlds  in  column  B  are  medical*terrns.   Match  the  lay  terms 
to, the  medical  terms. 

■   *  ~  I 

1.  an  inflammation  of  the  liver  a. ,  hypochondnal  > 

•     2.  without  a  head    b.    intra- arterial 

3.  below  the  cartilage   '         C  perigastrium 

4.  around -the  stomach   d.  hepatitis 

•  5.   within  the  artery  acephalic 
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195.    (1-d,  2-e,  3-a,  4-c>  5~b)  Complete  the  next  five  words  as  in 
the  last  frame. 

A  B 

«gg  passage^   a. >  adipose 

2-    fot  h.    cranium  ^ 

3.    inflamed  slcin   c.  adenal 

>£  4.    skull   d.  dermatitis 

5.  .  gland   e.  oviduct 

196f    (Uiv^  J^i^  4-b^5^jq)  Ophthalm  im  a  root  meaning^eye,  An 

eye  is  surgically  removed  by  a /an 


\ 


a.    otectomy  *      b.  myectomy 

c.    nephrectomy  d.    ophthalm  ectomy 

197.  (d)  An  inflammation  of  the  eye  is 

a.    ophthalmitis  b.  neuritis 

c.    nephritis  d.  carditis 

198.  (a)   The  study  of  the  eye  is  called 

a/  neurology  b.    hematology     4  ^ 

c.    gastrology  d.  ophthalmology 

/         '  " 
199  v  (d)  /Ot  is  a  root  word  meaning  ear.    A  visual  examination  of  the 
ear  is  a/an 

a.    endoscopy  b.  otoscopy 

200.  (b)  ,k  pain  in  the  ear  is  ; 

a.    neuralgia,  b. .  myalgia  * 

c.    dtalgia  d.  nephralgia 

201.  (c)  Any  disease  of  the  ear  is  called 

a.    ophthalmopathy  b.  myopathy 

c.    neuropathy  d.  otopathy 

202.  (d)   Ov  is  the  root  word  for  egg.    An  egg  tube  is  a /an 

\ 

a.    oviduct  b.  oviferous 

c.    ovigenesis  d.  ovination 
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203*    (a)  TO  bear  eggs  would  be 
a.  qp&jenous 


204.    (b)  An  egg  cell  it  an 


a.  ovigexm 
c.  oviform 


b<  ov^feroui 


b«  ovocyte 


r 


205.    (b)  Vas  is  the  root  word  meaning  vessel.   Any  nerve  and  vessel 
disease  would  be 


\ 


a.  vaaalgia 

c.  vasorrhaphy 

206.    (d)  A  pain  in  a  vessel  is 


a.  neuralgia 
c.  myalgia 


b.  neuropathy 

d.  vasoneuropathy 


b.  vasalgia 
d.  nephralgia 


207.    (b)  Any  nerve  and  blood  vessel  disease  is  called 


a.  vasoneuropathy 
c.  myoneurosis 


b.  nephropathy  . 
d.  pneumonopathy 


208.    (a)  Cyst  is  the  root  word  meaning  bladder.    Within  the  bladder  is 


a.  acystic 
c.  pericystic 


b.  intracystic 
d.  epicystic 


209.    (b)  An  inflamination  inside  tfcte  bladder  is* 


a.,  epicystiti^ 
c.  endocystitis 


,  b.  pericystitis 
d.   hypocy  to  sis 


210.    (c)  Inflammation  of  tissues  around  the  bladder  is  called 


a.  cystitis 
c.  epicystitis 


b.  pericystitis 
d.  pericarditis 


*  < 
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211*    (b)  -The  next  group  of  frames  is  a  review  of  all  the  words  you 

have  learned.  Match  the  lay  term  of  column  A  with  the  medical 
term  of  column  &.  t 

A  _B 

1.  the  study  of  the  structures  of  the    a.    normal  anatomical  position 
human  body  -  ,  -  , 

  i 

2.  the  study  of  the  functions  of  the      b.    coronal  plane 

human  body   

•    3.    the  position  of  attention  with  the     c.  medial 


palms  facing  forward 


4.    thfe  plane  that  divides  the  body 
into  equal  right  and  left  halves 


d.    transverse  plane 


5.    the  plane  whi'ch  divides  the  body     e.  lateral 
into  top  and  bottom  sections 


6.    the  plane  which  divides  the  body     f.   mid*  sagittal  plana 
into  front  and  back  sections  J  . 


7.    closest  to. the  mid-saggital 
plane    * 


%.  anatomy 


8.    farthest  from  the  mid* sagittal        h.  physiology 
plane  

£12.    (1-g,  2-h,  3-a,  4-f#  5-d>  6-b,  7-c,  8-e)  Correct  any  errors  and 
continue  with  the  next  series ♦ 


1.  above^J^e  transverse  plane 

2.  beld^v  the  transverse  plane 

3.  in  front  of  coronal  plane 

4.  in  back  of  coronal  plane  * 


!>.    closest  to  the  point  of  origin 

6.    farthest  from  the  point  of 

origin  


7.  affecting  one  side  of  the  body 

8.  affecting  both  sides  pf  the  body 


a.  inferior 

b.  proximal 
c*  posterior 

d.  unilateral 

e.  superior 

f.  bilateral  * 

g.  distal 
^h.  anterior 
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extreme  fatness 


4.    administered  below  the  skin 


Sj  under  the  liver 


-  6.    a  surgical  rerhoval  of  a  .lung 

forearm  

8,    a  .heart  muscle 


c'  antebrachium 

d.  biology 

e.  myocardium 

f.  'hematology 

g.  sub-hepatic 

h.  hyper  adiposis 


/  216. 


KLC 


(1-d,  2-f,  3-h,  4-a,  5-g,  6-b,  7-c,  8-e)  Correct  any  errors  and 
continue  with  the  next  series. 


1/   under  the  ribs 


2.    muscle  cell 


3.  -  surgical  rerrtoval  of  a  kidney 

4.  bone  disease   

5.  pertaining  to  the  kidneys  and 
heart   * 

6.  inflammation  of  the  nerv^^ 

7.  blood  clotting  cell  


a.  myocyte  - 

b.  osteopathy 

c.  neuritis 

d.  hepatitis 

e.  thrombocyte 

» 

f.  subcostal 

g.  nephrectomy 
h:  renicardiac 


217. 


8.    inflammation  of  the  liver 

(1-f,  2-a,  3-g,  4-b,  5-h,  £/c,  7-e,  8-d)  Correct  any  errors  and 
continue  with  the  next  series. 


L    without  a  head 


2.    below  the  cartilage 


3.    behind  the  stomach  ^ 


4.  a  study  of  the* arteries 

5.  within  the  skull 


a .  hypochondria!' 

b.  arteriology 
c*  intracranial 

d.  adenitis 

e.  adiposis  % 


357' 
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213.    (1-e,  2-a,  3-h,  4-c,  5-b,  6~g,  7-d,  8-f)  Correct  any  errors 
and  continue  with  the  next  series. 

.  I.    movement  from  or  away* from  mid  line  a.  aqephaiic 


2.  movement  to  or  toward  mid  line_ 

3.  shortening  of  an  angle  * 

4.  lengthening  of  an  angle  


b.  epicostal 
c>  adduction 


5.  without  a  head 

6.  .  without  blood 


7.    to  the  mouth  ,  

upon  a  rib 

214.    (1-g,  2-c,  3-f,  4:h,  5-a,  6-e,  7-d,  8-b) 
continue  with  the  next  series  T 

1.    red  blood  cell 


2.  between  the  'ribs 

3.  white  blood  cell 

4.  within  the  skull 


d.  .ador 

e.  anenlia 

f.  flexion 

g.  abduction 
hj  extension 

Correct  any  errora  and 

a.  leukocyte 

b.  pericardium 

c.  retronasal 

d.  intercostal 


5.  a  membranpus  sac  around  the  hear^ 

6.  behind  the  nose 

7.  inside  the  nerve 

n 

8.  cut.  in  two 


e.  endoneurium 


215.  2-d,  3-a,  4-h,  5-b,  6-c,  7-e,  8-f) 

and  continue  with  the.  next  series^. 

1.  a  study  of  life   

2.  a  study  of  blood   


f.  bisection 

g.  erythrocyte 

h.  intracraniuxn 
Correct^any  errors 

,    -a.  hypodermic 
v  '    b.  pneuroectomy 
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6.  inflammation  under  the.  tongue  f.  acephalic 

7.  inflammation  of  a  gland   g.  subglossitis 

-  '8.    condition  oi-being  fat   ■         h.  retrogastric 

218-    (1-f,  2-a,  3-h,  4-b,  5-c,  6-g,  7-d,  8-e)  Correct  any  errors  and 
continue  with  the  next  series. 


1 .    egg  tube 


a.  ophthalmectomy 


2.  the  surgical  removal  of  an  eye  b.  gviform 

3.  pain  in  the  ear   .  c.  vasalgia 

4.  egg-shaped   d.  oviduct 

,   e.  cystectomy 

6.    removal  of  a  bladder  .     &  f.  otalgia 


V 


5.    pain  in  vessels 


219.    (1-d,  2-a,  3-f,  4-b,  5-c,  6-e)   Blast  is  a  word  suffix  (ending) 
meaning  forming  cell.    A  red  forming  cell  is  a/an^ 


v  a.  leukocyte 
c.  leukoblast 

220.  (b)  Muscle  tissue  is  formed  from  a 

^      a.    neuroblast        ~  '■ 
c.   myoblast  * 

221.  (c)  A  white  forming  cell  is  a/an 

a.  leukocyte 
c.  leukoblast 


b.  erythroblast 
d.  erythrocyte 


b.  thromboblast 
d.  osteoblast 


b.  erythroblast 
d*  nephrectomy 


222.  (c)  NEctomy  attached  to-  a  word  means  a  surgical  removal  of  that 
part.    A  surgical  removal  of  the  liver  \sould  be  a 

\        a#   hepatectomy     *  b.  hepatotomy 

223.  (a)  Removing  a  part  of  the  heart  is  accomplished  through  a 


a.  carditis 
.  c.    cardiectomy  ' 


^     b.  cardiotbmy 
d.  cardiataxia 


35 


J* 


•224.    (c)  A  kidney  if  removed  through  a 

a.    hepatectomy  „ 
c.  arterectomy 


b .  nephr  cctoxny . 
d.  vasectomy 


225.  (b)  Hemat  was  the  prefix  meaning  blood;  emia  is  the  suffix  meaning 
condition  of  the      .  . 

226.  (blood)  The  word-which  means  a  person  is  deficient  or  without 
blood  is  *  .  ^  ,~  •  ^ 


a.  erythrocyte 

c.  hyperleukocytosis 


b.  hypoleukocytosis 
d«  anemia 


227.  ,  (d)  A  condition  of  the  white  blood  cells  is  called 

a.    erythremia .  ■  \  b.  leukemia 

228.  (b)  Jtis  is  a  suffix  meaning  inflammation.   Inflammation  of  the 
'   nerves  is  >  *  * 


•a.  hepatitis 
c.  neuritis 


b.  nephritis 
d.  carditis 


229.    (c)  Ipflamm.ation  of  the  liver  is 


a.  hepatitis 
c.  neuritis 


b.  nephritis 
d.  carditis 


230.    (a)  An  inflammed  kidney  would  be  called *iephr 


231.    (itis)   Logy  is  a  suffix  meahing  a<sttidy  of.    A  study  of  the  bl 


a.  cardiology 
c.  nephrology 


b.  hematology 
'd.  myology 


232.    (b)  A  study  of  the  nerves  would  be  called  neuro 


233^  (logy)  Myology  is  a 


of  the 


234.  "  (study,  muscle)   Pa  thy  is  the  suffix  meaning  disease.   A  dlsease\ 

*.  of  the  eye  would  be 


J 


a.  otopathy 
c.  cardiopathy 


'b.  myopathy 
d.  ophthalmopathy 
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235.  (d)  Any  disease  of  the  bone  is  called  • 

a.    osteitis.      /  ostalgia 
-  c.  osteopathy/  d.  osteotomy 

236.  (c)  A  study  of  (disease  is  called  " 

a.   pathology  b-  myology 

237/  (a)  A  condition  is  indicated  by  the  suffix  osis.    A  nerve  condition 

is         /  * 

neuritis  b.    neurosis         c.  neurectomy 

(b)  A  condition  of  a  heart  muscle  would  be  • 

a.   myocardium  b.  myocardosis 

c.  myocardial  d.  myocele 

239.  (b)  Scopy  means  a  visual  examination  of.  ,  A  visual  examination 
,  inside  a  part  is  performed  by  a/ an 

a.  °episcopy  b.  endoscopy 

c.   periscopy  d.  dermatoscopy 

240.  (b)  A  visual  examination  of  the  eye*is  performed  by  a/an 

t  ' 

a.    otoscopy  b.    cardioscopy      c.  ophthalmoscopy 

241.  (c)   The  suffix  '  is  used  to  indicated  visual  examination. 

242.  Vscopy)  Stasis  is  a  suffix^rieaning  stoppage  or  standing  still.  A 
,        stoppage  of  blood  is  callecr 

'   a.   hemostasis        b.  ,  intestinal  stasis    c.   ileal  stasis  ^ 

243.  (a)'  Stoppage  of  the  flow  of  fluid  from  the  kidneys  is~ 

'  a.   hemostasis  b.    urine  stasis  . 

244.  (b)   When  the  eyes  are  fixed  in  one  place  it  is  called 

a.    hemostasis  b.    venous  stasis     -.  c.  ophthalmostasis 
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245.  (c)   To  the  words  below  add  4 he  appropriate  ending. 

a.  erythro  red  forming  cell 

b.  aden  surgical  removal  of  a  gland 

c.  leuk  .condition  of  white  blood  cells 

d.  neur      '  inflammation'  of  a~nerve 

e.  hemato  study  of  blood 

f.  osteo  bone  disease 

g.  nephr  conditio^ of  the  kidney 

h.  endo  visual  examination  inside 

i.  hemo  standing  or  stopped  blood 

Review  any  endings  you  may  have  missed,         ,  ^  • 

246.  (a-blastt  b-ectomy,  c-emia,  d-itis,  e-logy,  f-path,  g-osis,  h-scopy, 
i-stasis)  Tomy  means  surgical  incision,    A  surgical  incision  into' a 
bladder  is  a 

a.    cystotomy  ~       b.  myotomy 

    -   .  •  ^ft 

247.  (a)  There  are  three  word  endings  which,  when  used,  place  the  word 
in  a  class,  i.  e. ,  noun,  adjective,  past  participle.    There  is  a  fourth 
word  ending  which  indicates  pertaining  to.    These  word  endings  are 
as  follows: 

Noun  -  urn  or  ium.    For  a  word'not  ending  with  a  yowel,  use.  ^ 
•    ^  "ium11.    If  the  word  ends  with  a  vowel,  use  "un^J. 

Adiectivte  -  al 

Past  participle  -  ion 

Pertaining  to  -  a£  .  o> 

Remember  the  word  noun  ends  in  on,  so  you  a$d  or  , 


248.    (urn,  ium)  Make  nouns  from  the  following  words  by  adding  the  # 
correct  suffice  to  each.  *  „ 

cardi  ■  

gastri  

*  chondri  

-        .  .      362  - 
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249.  (cardium,  gastriun^  chondrium)  To  form  a  noun,  you  add 
 _  or  . 

250.  (urn,  ium)  An  adjective. describes  something  and  is  formed  by 
adding  aL    Make  the  following  words  adjectives- 


car  di 
ren 


brachi 


0 


251.  (cardial,  renal,  brachial)  An  adjective  is  formed, by  adding 

252.  (al)  The  j>ast  participle  is  formed  by  adding  ion;  it  indicates  some- 
thing that  has  already  happened.    Make  the  following  words  past 
participles. 


2^3. 


254. 


adduct._ 

flex  " 

abduct 


(adduction,  flexion,  abduction)  Past  participle?  are  formed  by 
adding   • 

(ion)  Pertaining  to  is  denoted  by  ac.  Make  each  of  the  following 
words  mean  "pertaining,  to. 14  • 

cardi 


chondri 
brachi 


255, 


(cardiac,  chondriac,  brachiac)  The  suffix  meaning  pertaining  to 
is  ~ 


256.    (ac)  Complete  the  following,  adding  the  ending  called  for 


cardi__ 
brachi_ 
gastr  " 


a. 
b. 
c. 

d.  ren 
e. 


chondri_ 
flex 


f. 


g.  cardi__ 

h.  ~*«adduct 


noun 
adjective 
noun 
adjective 
pertaining  to  . 
past  participle 
pertaining  to 
♦    past  participle 


4 
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257.    (a-um,  b-al,  c-ium,  d-al,  e-ac,  f-ion,  g-ac,  h-ion)  Ante  is  a 
prefix  meaning  before.    The  fbrearm  is  also  called  the 

a.    antecardium  b.  antefebrile 

c ,    antenatal  d .  antebrachium 

* 

2*58,    (d)   Before  the  heart  would  be 

e 

a*   antebrachium  b,  antecardium 

'  c.  anticibum 

259.  (b)  If  rihortem  means  death,  before  death  is ^}   mortem*. 

260.  (ante)  Gen  means  to  produce.    Producing  eggs  is   _   

a.    oviduct  b,  oviform 

c.  ovigenetic 

261.  (c)   The  word  below  #at  means  producing  life  is 

a.   biochemistry  b.  biology 

c.    biocidal  d.  biogenous 

262.  (d)  Producing  cells  is  called  *  - 

a.    cytogenous  ,     b.  erythrocyte 

c ,   myocyte  *  d.  cytoglobin 

263.  (a)  Algia  its  a  suffix  meaning  pain.    A  headache  would-be 

a.    neuralgia  b..  cephalgia 

c.    adenalgia  d.  gastralgia 

264.  (b)  A  pain  in  the  nerves  is 

a.    neuritis   >  <  b.  neurosis 

c.    neuralgia  d.  neurology 

265.  (c)   Painful  glands  might  be  described  as 

a ,    adenalgi  a  b.    adeni  ti  s 

*  c .    adenosis  d;    adenology  *» 
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(a)  The  following  ifl  a  review  of  all  the  words  you  have  learned, 
You  should  be  able  to  translate  all  the  medical  terminology  into 
lay  terminology  with  little  difficulty.    Review  any  words  with  *which 
you  have  difficulty.    When  you  complete  this  program,  your  instructor 
.Mil  give  you  additional  instructions*.  Match  the  terminology  in  - 
column  A  with  the  lay  term  in  column  B. 


1 .  erythroblastosis 

2.  gastrotomy  

3..  hypertemia  .  ( 

4.    pericardectomy  \_ 

5. 
6. 
7. 


osteochondrosis 


erythrodermatitis 
heniatocytoblast 


267.    (1-c,  2-g,  3-a,  4-f,  5-d,  6-b, 
words. 


a.  excessive, blood  , 
•    b,  inflammation  of  the  skin  with 
redness 

c.  a  condition  of  red  forming 
cells 

d.  a  condition  of  the  cartilage 
and  bone 

e.  forming  blood  cells 

f.  surgical  removal  of  the  sac 
around  the  heart  0 

g.  cutting  the  stomach 

7-e)  Continue  with  the  following 


2ft 


1 .  hypochondrium^ 

2.  subdermal 


3.  pneumocardial  

4.  peri  ophthalmitis 

5.  brachiocephalic 

6.  '  anhepatogenic  

7.  athrombosis 


a.  pertaining  to  the  lungs  and 
the  heart 

b.  pertaining  to  the  arms  and.  head 

c.  under  the  cartilage  (ribs) 

d.  not  originating  in  the  liverN 

e.  an- inflammation  of  the  tissues  . 
around  the  eye  ^ 

f.  a  condition  in  which  the  blood 
doe 8  not  clot  ^ 

g.  under  the  skin  ^ 


268.    (1-c,  2-g,  3-a,  4-e,  5-b,  6-d,  7-f)  Continue  ^tJi  the  following  words, 
endoneural 


L. 
2. 
3. 
4. 
5. 
6. 

8, 


perinephritis 
retro- ocular 


bilateral  ophthalmitis^ 
biology 

subhepatic  

hepatoscopy  _ 

hemostasia 


( 


a.  inflammation' of  both  eyes 

b.  study  of  life 

C.    inflammation  of  the  sac  afouhd 
the  kidney, 

d.  beneath  the  liver 

e.  situated  within  a  nerve 

f.  standing  blood  N 

g/  examination  of  the  liver, 
h.    behind  the  eye 

43.- 
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269.    (1-e,  2-c,  3-h,  4-a,  5-b,  V6-d, 
words., 


g,  8-f)  Continue  with  the  following 


1.  thrombocyte 

2.  adduction  

adiposis 


arterioldgy 
epicystitis 
intracranial 
epidermosis 


a.  a  condition  of  fat 

b.  inflammation  of  the  structures 
above  *the  bladder 

c.  within  the  skull  •  * 

d.  moving  towatd  the  m^6-Jine 

e.  a  condition  of  the  upper  layer 
of  skin 

f.  a  cell  that  helps  iform  a  clot 

g.  a  study  of  the  arteries 


270.    (1-f,  2-d,  3-a,4-g,  5-b,  6-c,  7-e)  Continue  with  the  following 
words.  <<m 


-a 


1.  •  anatomy  

2.  physiology  

3.  normal  anatomical 
position  ' 

4.  i*nid- sagittal  plane 

5.  transverse  plane 

6.  coronal  plane  


a.  position  of  attention  with  palms 
'facing  outward 

b.  imaginary  plane  that'diVides 
the  body  into  front  and  back 
sections  » 

c.  imaginary  plane  that  divides 
body  into  \ipper  and  lower 

\  sections 

0.    study  of  functions  of  body 

e.  imaginary  plane  that -divides 
the  body  into  equal  right  and 
left  sections 

f.  study  of  structures  of  the  body 


271^    (1-f,  2-d,  3-a,  4-e,  5-c, 
T.    leuicbtfytology  *  


intercostal 
oviduct 


2. 

3.  

4.  otitis 

5.  vasotomy  

6.  cystectomy  

7 .  antebrachium  - ' 


6-b)  Continue  with  the -following  words. 

•  » 

a.    an  egg-conveying  tube 
,}    b.    a  study  of  white  blood  cells 
c.    thfc  surgical  removal  of  a 

bladder 
cL    inflammation  of  the  ear 
**e.    before  the  arm  (forearm)' 
f.  '  cutting  of  a  vessel 
i      c.    between  the  ribs 
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272.    (l-bf  2-g,  3-a,  4-d,  5-f,  6-c,  7-e)  Continue  with  the  following  words. 


2. 
3. 
4, 
5, 
6. 
7. 
8. 


medial 
lateral 


superior  _ 

inferior 

anterior 

posterior 

proximal 

distal 


( 


a.  above  the  transverse  plane 

b.  ■  closest  to  point  of  origin 

c.  farthest  from  the  mid- line* 

d.  in  back  of  the  coronal  plane 

e.  below  the  transverse  plane  ] 

f.  closest  to  the  mid-linfc   x  J 

g.  farthest  from  point  of  origin 

h.  in  front  of  the  coronal  plane 


273.    (1-f,  2-c,  3*-a,  4-e,  5-h,  6-d,  7-b,  8-g)  Continue  with  the  following 
words. 


1.  unilateral  

Zi  bilateral  ^ 

3.  abduotion  

4.  adduction  • 

5.  flexidn  J 

6. 


extension 


a.  movement  toward  mid- line 

b.  closing  an  angle 

c.  opening  an  angle 

d.  pertaining  to  or  affecting  both  sides 

e.  movement  from  mid-line 

f.  pertaining  to  or  affecting  one  side 


274.  (1-f,  2-d,  3-e,  4-aJ  5-b,  6-c)  You  will  be  tested  on  every  word^ 
*        taught  in  this  program.    Review  any  words  with  which  you  have 

experienced  difficulty*    When  you  are  ready,  raise  your  hand  and 

your  instructor  will  give  you  the  examination. 
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'    /  APPENDIX  I 

1  ■  \ 

Frame  211.   If  you  were  ahle  to  complete  thU  frame  without  error, 
continue  with  frame  212.    Return  to  this  page  when  you  complete  fr&m* 
212.  If  you.made  any  errors,  return  to  frame  1  and  take  the  program. 

Frame  212,   If  you  were  able  to  complete  this  frame  without  error, 
continue  with  frame  213.    Return  to  this  page  when  you  complete  frame 
213*  If  you  made  any  errors,  .return  to  page  10  ,  frame  31,  and  begin 
the  program.         o  *  ( 

Frame'  213.   If  you  were  able  to  complete  this  frame  without  error; 
continue  with  frame  214*    Return  to  this  page  when  you  complete  frame 

214.  If  you  made  any  errors,  return  to  page  14  ,  frame  61,  and  begin 
the  program. 

Frame  214.   If  you  were  able  to  complete  this  frame  without  error, 
continue  with  frame  215.    Return  to  this  page  when  you  complete  frame 

215.  If  you  made  any  errors,  return  to  page  19  ,  frame  94,  and  begin 
the  program. 


Frame  215.  If  you  weke  able  to  complete  this  frame  without  error, 
continue  with  frame  216.    Return  to  this  page  when  you  complete 
frame  216.  If  you  made  any  errors,  return  to  page  21.  frame  114, 
and  begin  the  program* 

Frame  216.   If  you, were  able  to  complete  this  frame  without  error, 
continue  with  frame  217.    Return  to  this  page  when  you  complete  frame 
217.   If  you  made  any  errors,  return  to  page  24,  frame  137,  and  begin 
the  program. 

Frame  217.   If  you  were  able  to  complete  this  frame  without  error, 
continue  with  frame  218.*  Return  to  this  page  when  you  complete  frame 
2187  If  you  made  any  errors,  return  to  page  29#  frame  166,  and  begin 
the  program. 

Frame  218.  If  you  were  able  te  complete  this  frame  without  error, 
continue  with  frame  245,  page  40     Return  to  this  page  when  you  com- 
plete  frame  245.    If  you  made  airy  error,  return  to  page  31  /  frame  191, 
and  begin  the  program. 

Frame  24$.   Ifyou  were  able  to  cemplete  this  frame  without  error, 
turn  to  page  43&khd  complete  frames  266  through  274.   Return  to  this 
page  when  you  complete  this  Series  of  frames;   If  you  made  any  errors, 
return  to  page  37 ,  frame  219,  an<TVegin  the  program. 


Frames  266  through  274.  If  you  were  aole  to  complete  this  series  of 
frames  and  you  made  no  more  than  10  errors  ,  you  are  ready  to  take 
the  final  tes^   If  you  made  more.than  10  error*,  return  to  page  37, 
Frame^i9,  and  begin  the  program. 
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PHARMACEUTICAL  INORGANIC  CHEMISTRY 


OBJECTIVE  .   •  , 

Identify  the  basic  concepts .Vi^iples ,  alft  definitions  of  pharmaceutical  inorganic 
chemistry    Select  the  properties  "of  pharmaceutical  inorgamc  chemical  el ements^and  com- 
oounds     Given  the  names  of-specific  inorganic  elements,  correctly  write  a^aW  simple 
cZfcal  -eJuatioSs.   S?yen  the  necessary  data,  correctly  calcuJMe  the  mil^e^a.ent  con- 
centration-of  electrolyte  solutions.  -  ^  \  .  ! 

INTRODUCTION  •  . 

Chemistry  plays- many  roles  in  pharmaceutical  work.    Many  of  the  prescriptions  y«r wiV 

you  will  save  time  anc  ernocirr  dbbiuciiL,  by 


possibility  of  Harming  yourself  or  the. patient.  1         '  *  ■  / 


PROCEDURES 

QUESTIONS 

1 .  \ 

2.   

3. 


BASIC  CONCEPTS  OF  INORGANIC  CHEMISTRY 


-The  study  of  composition  and,.change  in  composition  of  matter. 
-  The  science  dealing  Vith  the  elements  and  mineral  matter. 


_ -.Anything  visible  orsinvisible  which  occupies  space  and  has  mas« 
1  Matter  which  cannot  be  broken  down  into  simpler  matter  by  ordi- 


i 


nary  chemical  means. 


-  Eleirents  are  composed  of  minute  indivisible  particles  calleb 


5.  

a  tor;  s .  „  *, 

.  The  smallest  particle  of  an  element  that  has  the  properties  of 
tne  ."element  and  can' enter  into  combination  with  other  elements. 

'         Matter  comDOsed  of  two  or  more  elements  combined  chemically  in 


definite  oroportions. 


8>,  '  v., The  smallest  particle  oFa  compound  that  can  exist  and  retain 

the  oronerties  3?  the  comDOund .  „  . 


COMPOSITION  AND  PROPERTIES  OF  MATTER 


QUESTIONS  • 

1.      .Physical  States  of  Matter 


a. 


-  Has  a  definite  shape  and  volume. 


This  siipey/edes  WB  3ABR90530-I-1 ,  October  1974. 
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*'     wnich  it  is  placed. 


--Has  a  definite  volume  but  takes  the  sh-ape  of  any  container 


c.        ^  -  Has  neither  a  defini te 'Volupf.-  or  c.hape.    Assumes  both  the 

vnape  and  volume  aTihe  container  into  which  it  1".  placecfT 

~2.  -  The  capacity  to  do  work. 

;       ,  \ 

3.  " -  Energy  in  motion. 

4.    Stored  and  latent  energy. 

CLASSIFICATION  OF  THE  ELEMENTS 


QUESTIONS 


1.   -  Centrally  dense  part  of  an  atom  that  contains  the  Droton  and 

neutron.  imtt-  > 

2.  :  -  Positively  charged  particle  inside  the  nucleus, 

3.  ^  '       -  Neutrally  charged  paVticle  inside  the  nucleus. 

 ■  '_  -  Negatively  charged  particle  orbiting  the  nucleus. 

5.   --The  number  of  protons  in  the  nucleus. 


6.    *  ^         -  A  relative  systen  of  weight  for  elements  based  on_ca^Don  12; 


t 


-3r 


?£7 


equal  to  the  numoer'of  protons  plus  the  number  of  neutrons  in  the  nucleus^" 

7.   .  -  Atoms  that  have  the  same  atomic  number  and  properties  but  dif-  \  *• 

ferent  atomic  weights.  *  / 

8*     .  -  The  combining  capacity  of  an  element. 

•9.   *  -  The  number  of  electrons  of  an  element  involved  in  the  formation 

of  .a  compound.  ~        s  .  * 

■0.     *  ^Vcess  involving  the  Ipsi  of  electrons  by  an  atom  accompanied 

Dy  a  gain  in  th^  posi  tive  valerte^  number.  »  * 

\\4      -  Process  invoking  tjie  gain  of  electrons  by  an  atom  resulting  in 

a  decrease  iq  tne  positive  valence  number. 

'      '  \  "   •  * 

:2%   -  The  chemical  properties  of  the  elements  are  periodic  functitins 

*  of  their  atomic  numbers* 

\>3.    Lustrous  elements  wnich  conduct  electricity  "and  neat",  can  be  "drawn  into  a  fine  wire  J 
(ductility)  or  hammered  into  tnin  sheets  (malleability)  are  called  ,  

U".    An  element  that  is  a  nonconductor  of  heat  and  electricity,  brittle,  and  has  no  charac- 
teristic luster  is  a   ]  ,.  *  * 

15.    Ah  element  that  exhibits  properties  of  both  metals  affd  nonmetals  is  a   


^HaHMiH^HlkHlaiHiiMtftitfii^^ 


16  uVng  a  periodic  chart  of  the  element*,,  .list  thu  symbol,  atomic  weight,  and  atomic 
W©er  (rounded  off  to  the  nearest  whole  number)  of  the  following  elements. 

SYMBOL  ATOMIC  WEIGHT  ATOMIC  NUMBER 


a.  Oxygen  c 

t>.  Hydrogen 

c.  Iron 

d.  Mercury 

e.  Potass  iuiTi 

f.  Silver 

g.  Sodi  urr 

r.  Calcium  ♦ 

< .  Chlorine  « 

Carbon 

k.  Copoer 

1.  Gold 

r..  Phosphorous 

.  p.  Nitrogen 

<:  %romi  ne 

o.  „  locine 

q.  Fluorine 


  4       -    :  

17.    List  tkse  names  of  the  elements  corresponding  to  the  foilowinq  atomic  weignts. 
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NAME  OF  ELEMENT 


a.  4Q.08 

D .  ',74.922 

c.  _ 15.9994 

i.  39.948 

e.  65..  37 

f.  39.102 
9.  1,00797 

4.0026 


'3 
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m. 
n. 
o. 

c. 


NA^PJULJ^Hr 


10.311 
35.435 
24.3)2 
6.939 
22.9898 
12.01115 
14.0067 
18.9984 
26.9815 


18.  If  the  atomic  weight  of  an  element  is  35  and  its  atosnic  number  is  17>  how  rrany 
rt^utrons^are  contained  within  the  nucleus  of  its  'atom?   Show  work  below. 


NAMING'  INORGANIC  COMPOUNDS  AND  FORMULAS 

yk  combination  of  symbols  representing  compounds. 
-VIndic 


charge. 
5, 


  _     Indicates  the  number  of  times  the  atom  (or  radical)  of  the 

>ment  wnose  symbol  immediately  precedes  it  occurs  in  the  molecule. 

-'Groups  of  atoms  which  act  or  react  as  a  single  atom. 

-  An  atom  or  orpup  of  atoms  (radical)  that  carry  an  electrical 

-  The  process  of  dissociation  of  a*suostance  into  its  ions. 

-  A  condition  of  net  positive  charge.              '  f 
Jl_ conditi-on  of  net  negative  charge,  „  


Z- 


8.  *  >  

dissolved  in  water. 


cnemical  compound. 


Any  substan:e  which  dissociates  into  two  or  more  ions  when 
 -  The  linkage  which  holds  atoms  tifcjether  in'a 


or 


A  type  "of  bonding  *n  compounds  in  whichf 


oppositely  charged  atoms  are  held  together  by  attraction. 


A  type  of  bond  in  compounds  in  wnich  pairs  of  electrons  are 


shared  oetween  atoms. 


4 
f 


\Z.    The  sum  of  the  atomic  weiqhts  »n  a  chemical  formula  is  the  _ 

11.    A  chenivol  compound  tiLi^  contains  only  two -elements  is  termed  a\ 


12.  \.    "  -  A  compound  that  contains  three  elements, 


ross  v 


13.    Rules  of  cross  valence.  . 

a.    List  the  symbols  of  the         '  or  u  involved  and  their 

numbers. 

 — — 

t.    Write  simple  fonrjla  inserting   above  symbols  in  fomnula.^ 

*        ~a*e  t^s  vaserice  of  the  element  or  radical  on  the  left  and  make  it  the 
 of  the  element  or  r^fcal  on  the  (  . 


d.    Ta^e  the   ;  .of  the  element  or  radical  on  the 


and  *ake  it  the  suoscnpt  of  the   ,         or  radical  on  the  left. 

14.    An  acid  is-  a  compound  which  pontains  no         •  i°n  other  tnan 


15/  A   contains  no_  :  ;        ion  other  than  hydroxide  (0H-). 

'15,    a  contain^positi ve  ions  other  than   *  

and  .negative  ions  other  than  ~  .  ^ 


17.  The  ?etnod  of  determining  acidrbase  concentration  is  by  measuring  

■**  "  * 

18.  The*  definition  of  pH  is  a*  scale  fron  .  to   indicating  the 

(-easure  of  H+  concentration  )  of  a  solution, 

a.  -  An  acid  solution  has  a  prt   ;   than  7. 

b.  A  oasic  solution  has  a  pH   '  than  7*.  m 

c.  \  neutral  solution  has  a  pH  ^  to  7. 

e 

•9.    oH  scale: 


14 


r  5       "     ~  :    •  -      •  • *  .        ,  t 

20.    Methods  of  measunnq  pH.  t  J 

^  m  jn   Mete  i     13    u^c»j    <-u  ..^ujwiv.  ■  ~-  .   — Cti^^y  Of 


A  pH  meter*!*  used  to  measure  eTectrtcaT  conduct^ 


a  soljtion.  The  electrical  conductivity  or  a  solution  is  dependent  on  the  concentration 
of  ions .  \ 

Different  dyes  which  cahg£  color  at  different  pH j^lues 


are  used  as  the  measur.nq  device. 


37J 
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%  21.    Rules  for  naming  binury  compounds. 

ACIDS 

a.  [  :  portion  -  no  name  is  applied  to  this  portion  of  the  molecule  (H+  ion}. 

b.  portion. 

(.1)    Prefix  the  name  stem  of  the  electronegative  element  with   

>  ~    '  3E  

(2)    Suffix  the  natfe  stem  of  the  electroneqative  element  with   ■ 

:  (3)    Add  the  word   after  the  above  name. 

SAlTS 

a.     Electropositive  oortion  -  write  out  in  full  the'  of  the  element. 

^       b.     Electroneqative  portion  -   .  the  name  stem  of  the  element  with   . 

22.    Rules  for'naninq  ternary  compounds.  •  * 

?  ACIDS  x 

a.  v   portion**  no  name  is  applied  to  this  potion  of  the  molecule 

(H+  ionT       '     :  " 

b.  *    Electronegative  portion 

♦ 

(1)  For  ternary  acids  made  from  radicals  containing  the  <most  common  number  of  oxygen* 
-  atoms  (most  common  radical),         m  the  name  stem  of  the   *  element 

/     in  the  molecule  with  ^  . 

(2)  The  acid  containinq  one  more  oxygen  atom  than  the  most  common  radical  retains  the 
<    suffix  and  has  the  prefix   added  to  the  name  stem  of  the  ^  

element. 

0 

(3)  For 'tne  acid  containing  one  less  oxygen* atom  than  the  most  Common  radical,  the 
Suffix  is  changed  to  r^  No  prefix. 

'4)    The  acid  containing  two  less  QXygen  atoms  than  the  most  common  radical  retains 

lie  sjffix   ,         and  has  tne  prefix   ^added  to  the  name  stem  of  tne  

element.  *  .  I 

*       SALTS  *  % 

_   a      Electropositive  portion  -  write  out  in  fu'H— the         s — —  —       of  .the  elements — 

t,   ;   portion* 

(1)    Use  the  same  rules  pertaining  to  the  number  of  oxygen  atoms  in  radicals  as  useb 
in,  naming  acids  except:  .  ' 


9 

ERLC 


(#a)  ■  Change  suffix   to 

,  (o)    Change  suffix   to 
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i 

(2)   Setaija  in  every  case  the 


 •  that  was  attached  to  the  acid  if  any. 

c     «'ren  a  salt  (binary  or  ternary)  confabs  a  metal  (electropositive  element)  with  more 
han  one   a      e   suffixes  must  be  applied  to  the  name  of  the  metal  to  indica U M*uh 
valence  is  used.   The  higher  valence  is  Indicated^  the  suffix  ^  on  the  name  of 

the  metal.    The  lower  valence  rs  indicated  by  the  suffix  

metal*.  •  \ 


on  the  name  of  the 


EASES 


Write  out  in  full  the  name  of  tne 


 element  of  radical  . 

d.    Always  name  the  OH  radical  (electronegative  portion)   for  all  bases. 


23.  Cdmpute  the  molecular  weight  of  the  following  compounds, 
a.    AaCl  d.'*Fe(0H)3 


B)C1- 


e.  Ca3(P04)2 


c.  HPC03 


f.  H2SO4 


\ 


24.  A  solution  witl?  a  pH  of  7.2  would  be  slightly 

25.  A  solution  with  a  oH  of  5.6  would.be  slightly 


2  would  indicate  a  strong 


solution. 


v 


while  a  dH  of 


f 
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%  TABLE  OF  COMMONLY-USEO  VALENCES 


NAME 

SYMBOL 

VALENCES 

NAME 

SYMBOL 

VALENCES 

-cetate 

C2H3O2 

A 

u.  ^ 

Lithium  f 

Li 

+  1  4 

Radical 

Mg 

Magnesium 

Ai urcinun 

'Al 

.  +3 

\ 

Manganese 

Mn  . 

+Z 

Arcnonium 

SH4 

+1 

( 

+  1,  V 

Mercury 

Hg 

Bariuir 

Ba 

-•1 

Nitrate 

NO3 

3-.caroonate- 

HCO3 

-1 

Radical 

Radical  * 

Nitrogen 

N 

+3,  +5 

Sisnutr, 

3i 

+3 

Oxygfen 

0 

~2 

3romine 

Br  ' 

-1 

1  Manganate 

Mn03 

•  -1  • 

Calcium 

Ca 

+2 

Radical 

Caroon 

C 

•  +2,  +4 

Phosphorous 

P 

+3,  +5 

* 

Caroonate 

-COo 

Phosphate 

PO4 

-3 

Radical 

J 

Radical 

** 

C.nlorme 

•  -1 

V 

Potassium 

K 

+  1 

ChTorate 

*  -1 

Silver 

Ac 

+  1 

Rad  i  ca 1 

* 

+  1 

Sodium 

Na- 

Copper  „ 

Cu 

+1,  +2 

sod 

-  Sulfate 

-2 

*  F 

-1 

Radical 

* 

-yarogen 

ri 

*1 

Sul fur 

I 

0  - 

hydroxide 

OH* 

-1 

Tin 

Sn 

+2,  +4 

Radical 

Zn 

+2 

<  Zinc 

Iodine 

I 

*  -1 

Iron  *  « 

Fe 

*2,  +3 

,  Lead 

Pb 

+2 

y 

/  WRITING  AND  BALANCING  EQUATIONS 


Write  tne  cnenical  symbol  for  the  followinq: 
a.  Heat   


Gas   , 


3h 


* 

-  -      .ft.....,.— .  — ^,  ^^^^^ — ^^^^^^^^^^^^ 


c.  Precipitate 


d.    Direct  Current 


e<    Reaction  gone  to  completion 


2.     List  the  nafnes  and  symbols  of  the  diatomic  elements. 

-a.  - 

•.  b. 

4.  ' 
e. 

f. 


\ 


q- 


3.     When  two  or  more  substances  combine  to  form  a  more  complex  substance  we  call  this  a 
reaction.  -  * 


General  formula:  ^ 

jec 


When  a  substance  is  broken  down  into  two  or  more  simpTe  substances,  this  is  called  3 
reaction.  ^ 


General  formula: 
5.     Rules  for  cecomDOSi tion 
-"-——a.    Metallic  carbonates  when  heated  form 


and 


b.    Metallic  chlorates  when  Jbeated  decompose  into 

arc  • 


cf    Some  oxides  when  heated 


vd.  The  process  of  decomposing  water  Into  hydrogen  and  oxygen  by  passino  an  electrical 
current  through  it  is  called  - —  • 

5.  '  During  a  reaction  wnen  a  single  element  is  replaced  by  a  mortf  active  element,  this 
type  of  reaction  is  termed   —  ,   ■  « — *  • 

General  formula: 

7       ,-hen  tvo  abounds  exchange  positive  ions  to'form  two  new  compounds  .this  is  termed  a 

 ^   reaction. 

General  formula: 
3      Procedure  for  wri  ting*  equations . 

a-. '  Change  statement  (equation)  to  J  .   statement 

{synools-  and  formulas:    XX  — *  ).  f  , 


mmmmm ^^^^^^^^^^^ 


if. 


r 

D .    Chec^  for 


If  there  are  any,  add  a  subscript 


;wo  to  tnem. 

c.  Predict  resul ting 

d.  Check  for  '  


XX). 


e.    Write  correct  formulas  for 


usinc) 


(cross  valence) 


Procedure  for  balatjpinq  equations, 
a. 


Do  aot.  chajHj»>  .the 
h  •  Alter  i$o  number  of 


(subscripts)  of  any  compound  in  th«  equation, 
to  balance  the  equation  hv  addinq 


(2X,  3X,  etcTTo  the,  molecules. 

10.  Complete  ana  o-jlance^the  followjno  equations  using  the  correct  chemical  symbols, 
valences  and  formulas.    Do  work  On  separate  paper  and  record  answers  below. 


a.  Sodium  +  Crlonne  -  . 

-  b.  Magnesium  *  Oxygen  v 

c.  Iron  (ferrous)  *. Sulfur 

•d.  Hydroggfi  +  ChJor*¥irf  ~  *     ^  *     "    "  • 

e.  Sodium  *  Hydrochloric  acid  ,  .  „ 
q.  Potassium  Iodide  +  Chlorine 

h.  Barium  Chloride**  Magnesium  Sulfate*  k 

f.  Calcium  Chloride  +  Magnesium  Sulfate 
JT  KydrocMoric.acid  +  Sodium  Hydroxide 
k.  Zinc  Chloride  *  Sodium  Sulfate 

MOLAR,  NORMAL,  ANfrwtf IEQUIVALEN"  SOLUTIONS 

Questions  . 

•  •  .        v  -  *  .  . 

,  i  '  -  a  1  iquid  co/isi  sting  of  a  m  xture  of  two  or  more  substance; 

which  are-rcolecularly  dispersed  through  one  another  in  a  m  .  manner\  3 

solution  consists  of: 


5. 


' sol ute)  is  dissolved. 


-  th*e  substance  dissolved  n  solution, 
the  medium  (  "  


)  in  which  the  sur^tonce 

/ 


^  .   .    |         (GM)  -  the  molecular  weight 

of  a  substance  expressed  in  grams.    One  GMW  of  a  substance  equals  one   of  a 

ticstance.    GMW  and  noTe  are  used  interchangeably. 

'    -  contains  one  GMW  of  solute  in  enough  solvent  to  make 

_  ^  solution. 


10 
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ERIC 


'    *    .  .the  number  of  moles  (GMWs)  of  solute  per  liter  of  solution. 

0 .  ,   —  * 

7.     Formula  for  solving  molarity  problems:  . 

number  of   <^Ws> 

m  (  )  s  :  — 


number 


of  solution 


(GEVI)  -  gram  mpledular  weight  aividea 
by  the  valence  ot  "thq "ele^trop^m ve  element  in  we  molecule 


9. 

nake  one  liter  of 
10.  


contains  one  GEWof  solute  in  enough  solvent  to   .  . 


the  number  of  GEWs  of  a  soTute  per  liter  of  solution. 


"1     formula  for  solving  normality  problems: 

"t* 


number  of 


N  ( 


) 


•  number  of  solution 

'    4*  _  (inr(!wl)  -  tmvanpunt  -in  nnims  or  mUllnrams  of  «i  • 

soiuU'  «i5iTTo  T/WiToTlLV  nramVqwivalont  weiohf^rw)^ 

13.    Formulas  fo**olvinn  mi  Hi  equivalent  problems: 

a.   Solve  for  number  of  mill  equivalent',  in  a 'solution. 

i  mg  of  solute  i/t\solution 
^  *  wts.   


?  mg.  per  mEqwt  of  solute 
b.    Solve  for  number  of  mi  11  iequi valents  in  a  specified  volume  of  solution. 

,  of  milliequivalents  in  solution. 

(l\  Solve  for  s  . — .  : —  * 

of 


(2)    D^de  number  of  milliequivalents  in  solution  by  number  of 
solution  -  answer  in  milliequivalents  per  milliliter. 


OXYGEN,  HYDROGEN,  WATER,  AND  PEROXIDES 


lUEriONS 
1 :     Oxyqen  is  a 


and 


gas  which  is 


"in  water. 


2.  Oxygen  is  a 
acts  as  a   


3.     Oxygen  will 


combustion  bu^^  is 


11 


nonmetaKfcnd  during  a  cnemical  reaction  ftfr 
  agent.  -  * 


not 


V  ' 
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38. 


*     lOxyoen  is  an  allotropic  element  which  means  that  it   .       in  more  than 

one   "  ' — * 

5.     List  the  names  and  symbol's  of  the  three  allotropic  forms  of  oxygen. 


b. 


6.  List  the  two  properties  of  hydroqen  that  aro  -similar  to  oxyq^n. 
a. 

D. 

7.  Hydrogen  unlike  oxygen  is   flammable  and  a  qood  agent. 

3.     Water  is  a  ,   '  and  liquid. 

9.  Water  freezes,  at'  degrees  C.  and  F.  and  boils  at   

degrees  C-.  and  m  degrees  F.  ^It  is  mpst  dense  *at  degrees  C. 

10.  Water  combines  directly  with        -  oxides  to  form  $nd  with 

.  oxides  to  form  It  is  a  very   compound. 

11.  Peroxides  are  compounds  whose  decomposition  yields   


1?.    Peroxides  aro  ^  aqonf.. 

13.  The  uses  of  the  thre^  al  lotropic  forms  of  oxyqen  are: 

a.  Oxygen  (O2)    -  v 

b.  Ozone  (03)     -  * 

t  c.    Nascent  Oxygen  (0)    -  ' 

14.  Dilute  Hydrochloric  Acia  is  a   used  for  the  treatment  of  achlorhydria 

and  hypochlorhydria.  * 

* 

*5."  The  percentage  strength  of  dilute  HC1  is  10  nercent  -  it  is  used  as  a   


»6.    Only   :   is  used  *as  a  solvent  in  pharmaceutical  work. 

if.   ;  ^  -  3  ;  ercent  is  used  as  an  oxidizing  aqent  and  "J 


3  N  Zinc  Peroxide  is  used  as  a  bactericide  in  the  control  of  surgical       '  \  and 

n  a  40  percent  suspension  as  a  __  agent*  T 

akali  metals  (grojp  ia)  and  alkaline  earth  metals  (group  iia) 
Questions 

\.     Tne*  members  of  the  alkali  metals  that  have  compounds  related  to  pharmacy  are: 

12 


38; 


2      The  selected  properties  of  Lithium  (Li)  are  that  it  is  the   of  all 

ratals,  has  a  _  luster  and  ^as  a  valence  of  +1  which  makes  it 


3.     Sodium  like  lithium  is  a   metal  with   

luster.    It  is  also  '  with  a  valence  of  +T.  ( 


4  *  Sodium  will  react  with  water  to  decompose  it  into  sodium  hydroxide  and  hydrogen  gaS. 
Write  and  oalance  the  equatiori  for  this  reaction  in  the  space  below. 


5.     Potassium  is  a  light  metal  with    '  r  _  

\X  is  also  mf_  (valence  of  +l)#nd  like  sodium  it  will  

♦water. 

6    -  used  to  treat  hyperactive  states  of  mannic 

depression  and  schizophrenia. 

•7.     Toe  sodium  compound  that  is  used  as  a  systemic  and  nonsys£ernc  antacid  is   

•  y  ■ 


3   r      is  used  as  a  bacteriostatic  and  antiseptic. 

9_     Solium    /         '  is  used  primarily  as  a  urin<  :  ■ 

10>  Sodium  Chloride  is  used  as  an  ;  1—  and^t0  Produ"   - 


11.    Sodium  Hyp&chlorite,  a  popular  bleaching  agent  is  u:ex*  for  its   ,  

properties.  v  1 

1?  '    is  used  by  lab  technicians  to  prevent  coagu- 

- i a 1 1 nrTeyT  '               samples  and  as  a  systemic  __                     to  relieye  mild 

acidosis.  a  h 

13  '  Sodium  is  a   ''  wrth  iodine  and  a  source  of  the  ,t 

~  —              ion.  \ 


14.  Sodium  Nitrate  is  used  as  an  antidote  for  .  

15.  Solium  Phosphate  Vs'  a  saline  :  *  and  is  also  used  treating 

 I  ^poi^oging. 

16.  Sodium  is  used  with  sodium  nitrite 

poisqning  and  also  u$ed  as  an  a — wash. 


to  tris5$l^ 


17.  Potassium 


is  an  '   ,    replenisher  and 


13.    An  oxidizing  anti -infective  is   -  .  — ' 

19.    The  memoer*  of  the  alkaline  earth  metals  that  have  compounds  delated  to  pharmacy  are 


a. 

c.  * 
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'        -  -  •   --— —  — ^  jm^MH  ^^^^  1  ^L^^^—^m^^mim^lm 


is 


20.  Magnesium  is  a  si  1 very-wnite  metal  whose  ion  is  an 
systems  in 'the  body.  *        "  - 

21.  Magnesium  is  vital  for  the  function  of  the 


of  many  enzyme 


'2.    Calcium  ion  is  indispensable  in  the  function  of  tne   

nervous  systems.    It  is  also  a  factor  in  blood 


system, 

  ana 


and  in  the  formation  of-  the 


and  like  tissue." 


23.  Soluble  barijn  salts  in  the  body  are 

24.  Magnesium  carborfate  is  used  for: 


a. 
b. 
c. 


25.  Magnesium 
antacids  and  sal ine 


4     25.  Magnesium 
anti- 


and  magnesium 


are  both  used  as 


(Epsom  Salt)  is  a 


27..  Talc  is  tne  cormon  name  for 
for: 


_  and 

It  is  used 


a. 
b. 
c. 


23.   

is  a  nonsystenvic 


has  mild 


Qualities  and 


29.  Magnesium  carbonate,  magnesium  hydroxide,  magnesium  oxide  and  magnesium  sulfate  can 
all  be  used  as  saline  V 


30. 


3^.  Calcium 


  a  dentifrice  and  nonsystemic  antacid. 

_^*&nd  calcium       *  are  both  electrolyte 


32.    Calcium  Hydroxide,  corcr.only  called  

an   ,  a   ,  and  an 


33.  Calcium  Phospnate  is  a 
34. 


is  used  3s 


of 


is  a  radiopaque  med* a  in  X-ray. 
■  HALOGENS 


3L.ES7I0NS 

1.     The  members  of  the  halogens  are: 
a. 


14 
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b.  ' 

> 

c. 

which  is  irritating  to 


2.  Fluorine  is  a  pale 
and  *   


,    .    i       ¥         ic  thP  -active  halaqen  and  a  pcwer- 

3.     Fluorine  is  a  univalent  element  that  is  the  .  

fu;  agent. 


4.     List  the  general  properties  of  chlorine. 


a. 

d. 

5.  Iodine  is  a  bluish'  bl«*  whose  most  coTO  va1e„ce;is   • 

It  serves  as  an  agent  and  1S  tne  

6.  •  Fluorine,,  chlorine,  bromine  and  iodine  a|  exist  in  nature  as  .  elects. 

7.  List  the  two  selected  fluorine  compounds/ and  their  uses. 

a.  • 

8      «hat  halogen  cosines  with'  hydrogen  to  fj, a  diluted  compound  used  as,a  stomachic  in- 
the  treatment  of  achlorhydria  and  hypochlorhydna?  ,  ,  , 

9.  What  two  chlorine  compounds  are  used  as  electrolyte  replenishes? 

a.  *  *  "  '  \ 

b.  N 

externally  and  internally  in  the  • 

10.  Elemental  iodine  is  used  as  an  * — _  

treatment  of   .  -  *  ✓  .  i 

'  „.    A  compound  used  as  an  expectorant  in  bronchitis  and  asthma  and  in  the  prevention  or^  , 

goiter  is  . —  ■  — '  '  'fv' 

increases  the  solubility  of  iodine  in  tinctures  ano< 

12.  ^   

solutions.  * 

/sulfur,  NITROGEN  AND  BORON 

QUESTIONS 

1,     The  selected  properties  of  sulfur  are: 
a* 

b.  *  ■ 

*  15 


3bo 


2.  Nitrogen  is  a 
chemically  t  


,  and 


^  at  room  temperature.    It  is  also  cr^s-s^'as  a 


1_  gas*  whicK  is  t 


J,  Boron  is  classed  as  a 
a  Drown  to  tirown-'sh  black. 


It  has  a  valence  of 


pad  is 


or 


I.     Coroouncs  of  sulfur  and  their  uses. 


a. 
b.' 

c. 
d. 


-  saline  cathartic*  anti- inflammatory. 

-  oara&i ticide,  fungicide,  germicide,  anc 
'  keratolvtic. 


5-.     List  xhe  usas  .of  ^amroonium  chloride, 
a. 
b. 


-  antidote  for  cyanide, Unti septic  wash 

.    U  * 

-  oar>r>i  ticide,  funqicid*,  and  Germicide 
because  of  ability  to'lform  hydrogen  :.uKide 
on  contact  with  skin/  Keratolytic. 


5.  Nitrccen 


oxidation  of  narent^ral  solutions, 


7      Nitrous  Oxtte '(laughing  gas)  is  used  as  a  . 

8.     Sfidiuj  is  an  antidote  for  cyanide. 


A 


10.  Sodium  P.orate  (Borax)  is  used  as  an 
cosnevics. 


is  a  nonirri taring  :f!d#antifceptic. 
anT 


in 


\  ■ 


•MISCELLANEOUS  INORGANIC  ELEMENTS 

QUCSTIMS 

1.  Mign  concentrations  of  aluminum  salts  in  splution  will  \_  

2.  Dilute  solutions  of  soluble  aluminum  salts  when  applied  topically*,' cause  _ 
of  bleed  vessels.   1  '  •  \ 


3.     Tho  bismuth  i.on  is  a 


poison. 


\ 


iron  (Fe  +2)  is  essentia-!  to  the  hemoglobin  of  theoiood. 

 iron  (Fe+3)  is  mainly  used  externally,  as  it  is  a    poison, 

6.     rfoth        silver  and  zinc  ions  are  ;  poisons. 

  and  - 


two  aluminum  confounds  used  as  astmgents  aro 


it 


38, 


3        •       *  t         is  a  nonsystemic  antacid  and  a  protective  for 


± 


9.     Two  aluminum  anc  magnesium  preps  used  as  nonsystemic  antacids  are: 

a.         ,    "  *  - 

yo    •  *  9   -  Bentonite  (suspending  agent)  Kaolin  (adsorbant) 

r   is  used  internally  for  the  treatment  of  dysentery, 

enteritis,  and  ulcerative  colitis.  •  , 

12.    Two  iron  compound  jjsed  as  hematinics  are: 

13  '    ,  >         is  an  anti -infective  use&  opthalmically  in  a  one  percent 


•solution  in  newoom  babies  to  combat  gonorrhea. 

m  t   is  an  astringent  for  -  and 

'  '  .    it  has  powerful  escharotic  (sc^b-fonning)  action. 


15.    A  mild  antiseptic  and  astringent  is   ,  1_   

and  emetic. 


16.    Zinc  I  is  an 
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PHARMACEUTICAL  INORGANIC  CHEMISTRY 

^organic  Chemistry  Pharmaceuticals  by  Most  -Condon  Class 
,.    AUSORfilNT  -  Kaoli"  _ 

AESTHETIC  general j'-Wtrous  Oxide 

tMagnesijn  Hydroxide  (nonsystemic  >  " .  . 

Magnesium  Oxide  (nonsystemic)  -  saline  cathartic  \^  _ 

Sodium  Bicarbonate • 

c. '  jm-ISFLAWiORY  A6EM--  S.U.W  U»  Atonic  solution).  -  saline  cathartic 

5  '  ASTRINGENT  -  Aluminum  Chloride  -  f- 

Ferric  Chloride  « 
?inc-0xide  -  antiseptic- 
Zinc  Sulfate  (opthalmic/  -  ,  > 

7.    BUFFERING  AGENt  -  Sonc  Aeid  -.mild  antiseptic  •  * 

3*.    CATHARTK  -  Magnesfum -TrlsiTlcate  (mild)  -  nonsystemic  antacid  '  ■  ^ 

'  '  V    DENTAL  PROPHYLAXY  -  Sodiun  Fluoride  -rat  and  roa<*  poison  *  , 

7#         <.  ,   Stannous  Fluoride  ,  . 

DIARRHEA  -  #3i  smutn*SuDcarbon*ate  *  dysentery, 'enteritis,  ulcerative^colitis  • 

n     ri  sr-aoi  YT*  R^iENISHER  *-  Calcium  Chloride 

1L-^  .   Potassium  Chloride  -  diuretic  _ 

*  Sodium  Chloride 

/  12.    EMULSIFYING- AGE'- T  -  Calcium  Hydroxide  -  astringent,  protective        §  ■  „ 

*  EXPECTORANT  -  Anmonium  Chloride  -  diuretic  4  t 

\"  -     u        *  «  <tiUr*t*  (talc)  -  dustino  powder,  dispersing  accent  s 

v*     F'1  *rRING  AGENT  -  Macnesium  Silicate  iwici     UU3V-    -  Y  { 

^  Sulfurated  Potash  -  germicide 

•5.    ::ERp,ICI0E  -  Nasceni  Oxygen  (0) 

Ozone  ^3)  .  *    k  .  * 

;:.  INFECTIONS  -  Silver  Nitrate  (V  solution  used  for  newborn  babies) 


Supersedes  HO  3ASR9C523-I-13,  December  1974, 
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Ferrous  Iron  aids  formation  of  hemoglobin  of  the  blood 
Ferrous  Sulfate  '  ; 

19.    HYPERACTIVE  STATES  OF  MANN  I C  DEPRESSION  -  ti^Mua  Carbonate 

20..  OXIDATION  RETARDATION  OF  PARENTERAL  SOLyTIONS  -  Nitrogen 

2\\    OXIDIZING  ANTI-INFECTIVE  AGENT  -  Potassium  Permanganate ' 

\    RESPIRATORY  FAILURE  TREATMENT  -  Oxyqen  (02) 

11.    SOLUBILIZINu  AGENT  WITH  IODINE  -  Sodium  Iodide 

°4     SOLVENT,  UNIVERSAL  -  Water  {very stable)    .  *  m 

"    '  "         *     Purified  Water  USP  (only  one  used  as  a  solvent  in  the  pharmacy) 

25.    STOMACHIC  -  Dilute  Hydrochloric  Acid  (for'achloishydria  and  hypochlorhydria)^ 

25.    URINE  ACIDIFIER  -  Sodiunv  Biphosphate  -  mild,  sal ine  cathartic  / 

/Tt.    VASODILATOR  -  Sodiun  Nitrate  --anti-rust  agent  J 

X-RAY  MEDIA' -  Barium  Sulfate  (used  in  large  doses) 


) 

< 


9 
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•".olar,  Normal  and  MiVliequivalent  Solutions 

31.  if  6  moles  of  sodium  chloride  is  dissolved  in  eno^h  water  to' make  3  liters  of. 
Solution,  what  would  be  the  molarity  of  the  solut10n?  (2) 


32.  What  is-  the  molarity  of. a  5  liter  solution  containing  3.2  moles  of  potassium 
permanganate?  ( .6^)    ^  *  ' 


H.  II  ,  ^Ctal  Milui  »<>»  ioniums  1.')  molos  o!  MqbO^.what  is'thc  molarity  of  the 
•.oliil  ion  '    (  I'M.)  , 


i 


3:.  Inat  is  the  parity  of  a  solution  containing  2.5  noles  of  AgN03  in  3.5  liters  of 
\    V-.cta'i  soUt'cn?  (.714) 


35'  '  ICa.lSBOml  <oi»tion  contains  5.5  aoles  of  Had,  what  is  the  molarity  of  the 
solution'    (3.4«1  >  . 


:•  •  SK  of  potassium  chloride  .is-  dissolved  in  enough  water  to'make  5CO-1  of 
,50*.-tion.  «nat  is*:ne  normality?    (4).  .  , 


■  s  the  nor~a1.  i  :y  of  a 


solution  containinn  4  GEWS  of  HCl  in  250  ml  of  total 


;tioi7  \io; 


3 
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3H     What  is  the  normally  of  a  4  liter  solution  that  contains  4  GMW  of#MgS0jf  (.5) 


\  - 

39  If  you  put  13.5  GMWs  6f  A1C13  in.a  container  and  q.s.  to  450Onl\what  would  be  the 
r^r  .ality  of  tne  solution?    (1)  * 

\ 


•iO.  If  you  have  a  3  liter  solution  that  has  a  normality  of  2,  how  many  GEW  of  solute 
were  added  to  it?  (6) 


r,.'  A;  rr.i*ampj1  contains  .444  Gm  of  KC1 .  How  m  my  milliequivalenfcs  of"  KC1  are  ther*  in 
tne  a^pul ?    (6)  *  > 


^2  7.4  6.n  of  <C1  is  jsed  to* make  a  5ml  solution.  Find  the  number  of  mill  iequivalents 
yer  .ni  11  llXer.    (?'))  *  '  - 


43.  2.4  Gn  of  MgSG4  is  used  to  make  a'5nl  solution.  Find  the  number  of  milliequiva- 
lents  pe'r  millil  iter.,  (ft) 


Si  A  5  -!l  anp^l  contains  2.96  Gm  of  \C1 How  lany  mill  iequivalents  of  <£p  are  tnere 
jer  mill  1  liter?  (o) 


i5.  '  AlCGml  arpjl  contains  3.88  Gm  of  NaCl.  How  many  mil liequivalents  of  NaCl  are 
:-,ere  per  mil  1 11 : tar-1  (1.531! 
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PURPOSE  OF  STUDY  GUIDES,  WORKBOOKS,  PROGRAMMED  TEXTS  AND  HANDOUTS 

Study  Gu;dic.  Workbooks ,  \Prcg rammed  Texts  anc  Hasiiol'ts  a**  t:-- 
ouDlications  authorised' by  Air  Training  Command  (ATC)  for  <t«i<.«sf.t    ie  ui 
Mr  covses.  i  - 

The'STUDv  Gil  DC  (SG)  presents  £he  infon-atioi'  yfn.  noed  to  -<c.  ..Liu 
the  unit  of  instruction,  or  :rakes  .assfanmenrs  for  vo-  to  read  if  cr.'S- 
"puol  i cations  which  contain  tne  requi  reaxinformatior: . 

The  WORKBOOK  (WB)  contains  work  procedures  des:grsc  to  :ie.^ 
acmeve  the  learning"  objectives  of  the  unit  of  instmccion.  fciowle<V. 
acquired  from  using  the  study  guide  will  help  you  perform  the  r:  ss'crs 
or  exercises,  solve  the  problems,  or  answer  guestionsx  presentee!  ^  '-^t 
*•   icrkbook.  *  . 

The  STUDY  GUIDE  AND  WORKBOOK  (SWj  contains  bech  SG  and  WB  materia 
under  one  coVer  ,  The  two  training  Duplications  sre  combined  wr;e?  t,£ 
is  not  designed  tor  you  to  write  in.  or  when  both  SG  and  \IB  a~e  issue-: 
«  for  you  .to  keep .  ^ 

Tne  PROGRAMMED  TEXT  (PT)  presents  -  information  in  plannto  sieps  with 
provisions  for  you  tu  actively  respond  to  each  step.    You  &re  giver 
immediate  knowledge  of  the  correctness  of  each  response.    PTs -ma /  either  < 
replace  or'augment  SGs  and  WBs* 

The  HANDOUT  (HO)  contains  supplementary  training  materials  v. 
form  of  flow  charts,  block  diagrams,  printouts,  case  problems,  tables, 
forms,  charts,  and  similar  materials. 


Training  publications  are  designed  for  ATC  course  use  only  ^/The^y 
^are  updated  as  necessary  for  training  purposes,  but  are  j  NOT  to  be*us£d 
*on  the  'job  as  autnori tative  references  ^preference  tu 'Technic?1  Orders 
or  other  official  publications. 
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1  '  .      .  c  c"  '  '  HO*ABR90530-I-13 

Department  ot  Biomedical  Sciences  #  _  December  1^74 

School  of  Healtn  Care  Sciences,  USAF' 
Sneppard  Air  Force  Base,  Texas 

PHARMACEUTICAL  INORGANIC  CHEMISTRY 
iror.anf  .hemistry  Pharmaceuticals  by  Most  Common  Class 

1 .  ,  \DS0R8E»r  -  \aol  m  * 

2.  AESTHETIC  (general)  -  Nitrous  Oxide 

3     ANTACID  -  Aluminum  Hydroxide  (nonsystemic )  , 
Aluminum  Hydroxide  with  Magnesium  Hydroxide  (nonsystemic) 
Aluminum  Hydroxide  with  Magnesium  Tn  silicate  {  lonsystennc ) 
Magnesium  Hydroxide  (nonsystemic) 
Magnesium  Oxide  t  nonsystemic)-  saline  catharti- 
Sodium  Bicarbonate 


v4.    AN^f- INFLAMMATORY  AGENT  -  Magnesium  Sulfate  (in  hypertoni^olution)  -  Saline  cathartic 

5     ANTISEPTIC  --Hydrogen  Peroxide  (3*)  -  oxidizing  agent 

/        -Sodium  ThiosuHate  r  saline  cathartic,  antidote  for  cyanide 

6.  ASTRINGENT  -  Aluminum  Chloride 

.  Ferric  Chloride 
»    Zinc  Oxide  -  antiseptic  \ 
'    Zinc  Sulfate  (opthalmic)  '  \ 

7.  BCFCERING  AGENT..-  Boric  Acid  -  mild  antiseptic  \  ■  . ' 

» 

3.    'CATHARTIC  -  Magnesium  Tri s i  1  icate  (mild)  -  non-systemic  antacid  j 

9.  DENTAL  VrOPHYLAX IS  -  Sotfium*  Fluoride  -  rat  and  roach  poison 

Stannous  fluoride 

10.  DIARRHEA  -  Bi smuthWSubcarbonate  -  dysentery,  enteritis,  ulcerative  colitis 

11      ELECTROLYTE  REPLENISHER  \  Calcium  Chlor>le  '  \ 

/  Potassium  Chloride  -  diuretic  J 
^  Sodium  Chloride 

M.    EMULSIFYING  AGENT  -  Calcium  Hydroxide  -  astringent,  protective 

1.     EXPECTORANT  -  Ar^omum  Chloride  -  diuretic 

U.    ALTERING  AGENT  -  Magnesium  Silicate  (talc)  -  dusting  powder,  dispersing  acent 

15     FUNGICIDE  -  Elemental  lod^^e  -  treatment  and  prevention  of  goiter 

Sulfur  -.germicide  because  of  ability  to  form  hydrogen  sulfide 
Sulfated  Potash  -  germicide 

16.    »E3MIC IDE  -  Nascent  Oxygen  (0)  , 
Ozone  (03) 

GONORRHEAL  INFECTIONS  -  Silver  Nitrate  (H  solution  used  for  newborn  babies) 
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.■iEWHJlC  -  ferrous  Iron  ains  formation  of  hemoglobin  of  the  blood  y 
ferrous  Sul  fate  *""'  v 

HYPERACTIVE  STAGES'  OF  MANN  I C  DEPRESSION  -  L j thium  Carbonate  — . 

NIDATION  RETARDATION  OF  PARENTERAL  SOLUTIONS  -  Nitrogen' 

0U:iZIN6  ANTI -INFECTIVE  AGENT  -  Potassium  Permanganate 

RESPIRATORY  FAILURE  TREATMENT  -  Oxygen  (02)  s  ] 

SOLUS  IL I  ZING  AGENT  WITH 'IODINE  -  Sodium  Iodide  + 

>     *  \  ^  ' 

SOLVENT,  UNIVERSAL  -  Water  (very  stable)  ,  ' 

Purified  Water  USP  (only  one  used  as  a  solvent  in  the  pharmacy) 

» 

STOMACHIC  -  .Dilute  Hydrochloric  Acid  (for  achlorhydria  and  hypochlorhydria) 
URINE  ACIDIFIER  -'Sodium  Biphospbate  -  nn Id  saline  cathartic 
VASODILATOR  -  Sodium  Njtrate  -  anti-rust  agent  • 
X-RAY  MEDIA  -  Barium.  Sulfate  (used  in  large  doses) 


39  * 
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29.    Name  the  following  compounds. 


a,  HC1 

/ 

y 

b.  H&r 


c.  H25 


r.  KMnOu 


5;.  Na2CC3 


NaHCC- 


.    u.  H2Cp3 


ii.  Wi^W\ 


jj.'H^PC^ 

11.  KNO^ 
mm.*Cu(NQ~) 


3'2 


nn.  Al(NO^)3 


pp.  ?eCl2 

qq.  CuSC^ 

rr.  PeS 

^ss.  MnSO^ 

tt.  HI 
uu.  KiV.nO^ 
vv.  Al2(SO^)3 
ww.  Al(OH)j 
xx.  Ca(OH)x 


"aClcy 


hh.  HC2H-j02 
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d.    Calcium  Carbonate 


s.    Carbonic  Acid 


e.    Aluminum  Oxide  ' 


t.    Potassium  Permanganate 


f :   Cal  cium  'Phosphate 


u.   Hydrobromic  Aci'd 


g.    Zinc  Sulfate 


v.    Ferrous  Chloride 


h.    Aluminum  Hydroxide 


w.    Cupric  Sulfate 


i .    Potassium  Iodide 


x.    Aluminum  Nitrate 


j .  Magnesium  Sulfate 
k.    Phosphoric  Acid 


y.    Cupric  Nitrate 


z.    Sodium  Carbonate 


1 .    Sodium  Bromide 


aa.    Ferric  Hydroxide 


m.    Ferric.  Chloride* 


bb.    Cuprous  Sulfate 


\.    Hypochlorous  Acid 


0*    Sodium  Perchlorate 


cc.  Manganese  Hydroxide 
dd.-  Silver  Chloride 
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30.    Write  the  formula  for  the  following  compounds: 
'a.    Sodium  Chloride 


b.    Sulfuric  Acid 


p.    Sulfurous  Acid 
^q.    Sodium  Hydroxide 


c.    Sodium  Bicarbonate 


r.    Nitric  4,cid 


*  < 


0 
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•••olir\  Normal  and  Mi  1  hequ 'va lent  Solutions 

31  Tf  6  m0les  of  sodium  chloride  r*  dissolved  in  enouqh  water  to  make  W-ttett^L 
solution,  what  *ould  De  the.  molarity  of  the  solution?    (20  •  ' 


32.  What  is  the  molarity  of  filter  solution  containing  3.2  moles  of  potassium 
pe^angana te?  ( . 64) 


'  /SL  V 

33.    If  a  250ml  .solution  contains  4.9  moles  of  MqS04,  what  is  the  molarity  of  the 
solution?  (19.6) 


34.  What  is  the  aiolarity.o*  a  solution  containing  2.5  moles  of  AgM>3  In  3,5  liters  of 
total  solution?  (.7U) 


35.  If  a  1580ml  solution  contains  5.5  moles  of  NaCl ,  what  is  the  molarity  of  the  / 
solution?    (3.481)  " 


36*  If  2  SEW  of  potassium  chloride  is  dissolved  in  enough  water  td  make  50Cml  of 
•solution,  what  is  the  normality?    (4)  '  , 


37.  Wnat 


 solution?  N(16) 


is  the  normality  of  a  solution'contaim'ng  4  GEWs  of  HC1  in  250  ml  of  total 


39. 


%  • 


36.    What  «s  the  normal  Uy  of  /.  4  liter  solution  that  contains  4  GMl}  of  XqS04?  (.5) 


*}9.  1/  v  u  put  13.5  GMKs  of  A1C13  in  a  container  and  q.s.  to  &50OvA ,  whaj  would,  be  the 
normality       tw  solution.'    (1/  -  * 


40.  If  you  have  a  3  liter  solution  that  has  a  normality  of  2,  how  many  GEW  of  solute 
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ency  Set  #U }  > 
Fflms  :Work  of  the  HeaK 
The  Blood 5  Comrhon  Heart 
Disorders;  Congestive 
Heart  Failure  , 


CRITERION  OBJECTIVES  AND  TEACHING  STEPS 


5c.    Classify  and  descx'ibe  the  properties  of  drugs  acting  on  the  autonomic  nervous 
system  and  circulatory  system, 

(Teaching  steps  listed  In'  Part  fl) 
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Pharmacy  Specialist 


BLOCK  TITLE 


Pharmacology 
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LESSON  DURATION 


"classroom  /  Laobratory 
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d  hrs  22  *hrs 


POI  REFERENCE 


PAGE  NUMBER 

11 


NUMBER 


PAQE  DATE 

18  July  75 

STS/CTS  REFERENCE 
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5d 
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28  Feb  75 


SUPERVISOR  APPROVAL 


EQUIPMENT  LOCATEO 
IN  LABORATORY 


NA 


EQUIPMENT 
FROM  SUPPLY 


PRECLASS  preparation 

CLASSIFlEp  MATERIAL 


NA 


NA 


GRAPHIC  AIDS. AND 
UNCLASSIFIED  MAT  ERI  AL 

Pharmacolofy 
Pharmacology'  Trans- 
parency Set  #5 
Films  j  Endocrine 
System,  Menstrual 
Cycle,  Vitamins 
and  Some  Deficiency 


CRITERl'ON  OBJECTIVES  AND  TEACHING  STEPS 


5d.    Classify  and  describe  the  properties  of  dru*s  acting  on  the 
endocrine  syptw  and  mi Jicellaneous  therapeutic  dru^s. 

(Teaching  steps  listed  in  Part  II) 
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;  i 
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LESSON  TITLE 
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I         EQUIPMENT  LOCATED 
1               IN  LABORATORY 

PRECLASS  PRS 

EQUIPMENT 
FROM  SUPPLY 

•P ARAT  1  ON 

CLASSIFIED  MATERIAL 

GRAPHIC  AIDS  AND 
UNCLASSIFIED  MATERIAL 

J  Typewriter ^ 

j  Numbering  Machines 

J  Prescription  Files 

J  Prescriptions 

J  Drugs 

j  References 

I  Telephones 

6a.  Given  instructor  assistance  and  plaood  in  the  dispensing  P^rmacy  (model  P^rmacv 
»d  p  amacolo^y  research  area),  correctly  interpret,  fill  and  label  Prescriptions  in 
Scorcanee  with  AFM-l^-J;  and  complete  handouts  for  locally. acting  drugs,  gastro- 
-  intestinal  drugs,  local  anestheties  and  anti-infective  dru^s.  Dhannacv 
6b.  Given  instructor  assistance  and  placed  J n>he  dispansinr  J^^ffJJ^g 
and  pharmacology  research  area),  correct].,  inl-i^,  fill  ar.u  *° 
accordance  with  AFK  166-1+  nnd  complete  handouts  fcr>uCs  acting  cn  MCe  central 

"v^^ctor  assistance  and  pla^d  in  the  dispensing  ^SSZ 
and  pharmacology  research  area),  correctly  interpret,  Cxi"!  ^ 
accordance  with  AKK  166-4  and  complete  handouts  for  dn«fl  acting  on  the  autonomic 
nervous  systtn  and  circulatory  system.                                                  f..m.tol  nhAmnacv 
.    6d.  Sivenyin,.ructnr  assists  and  placed  In  Lho 

and  phatmacolo^  resaarcfc  area),  correctly  interpret,  fill  ^n^~t^52rlM 
accordant  with  A  KM  \Vb*  Omd  compete  handouts  for  drags  acUi>6  «  th*  "doer  we 
1  systfjra  and  miscellanies. '.i;>!<-     '  (  . 

(Teaching  steps  ^^^^"^//V^1^          4  "| 
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1, 


10 


department  of  Biomedical  Science 
school  of  Health  Care  Sciences,  USAF 
Sheppard  AFB,  Texas 


Match  Column  A  with  Column  B 

COLUMN  J\ 

Alphabetical  index  of  brand 
nai.ies  (PDR)  f 

urug  Classification 
Index  (PDR)       '  , 


3.  Surfak 

4.  UBi-TO 
RobituSSin-DM 


,t>. 
6. 


Alphabetical  listing  according 
to  generic  name  only  (Index) 


1 Indications 

3.  Precautions 

?r  Action 

10.  Adverse  reaction 

1 1 .  Contraindication 


PHARMACOLOGY 


-V- 


c. 
d. 
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COLUMN  (3 

a.  Nerve  damage  may  occur 

b.  Combination  drug  ' , 
Gre,en  pages 


Inhibitory  effect  on  the 
nervous  system 


e.  Time  released 

f.  Remington's  Pharmaceuti cal 
Sciences 

g.  Oryness  of  the  mouth 

h.  Uses 

i.  Rot  to  be  used  for  patients 
with  cardiac  disorders 

j.    240mg  red  gelatin  capsule 

k.    Pink  pages 


2, 


Using  the  Product  Identification  Section. of  the  PDR,  describe  the  Norgesic  tablet. 


v. 


3.    a.    In  Remington's  Pharmaceutical  jfcjence,  the  alphabetical  listing  of  genaric 
nan^s  is  located  in  the  (front/ba<$)ipf\the  book.  * 

b.    In  the  POR,  drugs  are  indexed  (front/back)  of.  the  book. 

.j     in  Section  Five  of  the  POR  (Productfiinfor'mation) ,  drugs  are  listed  alphabetically 
'    according  to  brand  name.    They  are  listed  alphabetically  within  the  heading  of/a 

specific  ,  ^  also  appearing  in  alphabetical 

order.  •  f  , 

3.    List  two  references  which  specify  whetner  or  not  a  drug  is  a  controlled  item. 


b. 


SE  USE  ONLY 
THE  JOB  . 


6.    Determine  the  schedule  for  each  of  the  following  dru§s: 

a.  Decadron      9   7    

b.  Phelantin   n  

c.  'SolVo^Surpi no-   _  

d.  Biphetamine      _        _   '        _  .   . 

e.  Ainbar    


K    Using  the  federal  Supply  Catalog  determine  which  of  the  following  drugs  is  tf 
controlled  item. 

a.  Methylphemdate  HC1  Tablets  USP   •>  _   

b.  Sodium  Amobarbital  capsules  USP      

c.  Prednisolone  ttaPC>4  Inj.  USP    

d:    ^hiqpental  anesthesia  kit  , 

e.    Reserpi ne ^tablets  USP  1  1 


8.  Trade  nam6s  (are/are  not)  given  in  the  Remington's  Pharmaceutical  Sciences. 

9.  What  is  the  name  for  Diethylpropion  which  indicates,  in  detail,  it's  chemical 
structure?  -  .  _        (use  Remington's) 

10.  What  topic  heading  in  Remington's  Pharmaceutical  Science  contains  adverse  reactions, 
~  uses,  precautions  and  warnings  for  a  particular  drug? 

a.  Uses 

b.  Hbw  supplied 

c.  Dose  *  '  t>  ,  , 

d.  Descriptions  • 

^  • 

11.  Using  the  PDR  and  Remington's  Pharmaceutical  Sciences,  give  a  trade  name  for  each 
of  the  foj lowing  generic  names. 


a.  Phenylephrin 

b.  Phenbbarbi  tal 

c.  Pheniramine 

d.  f'henacitin 


I: 


•1. 

12.    Draw  the  symbol,  located  at  either  the  upper  or  lowefr  right  of  a  drug's  namet 
which  indicates  that -this  name  is  a  trade  name? 
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A. 

B. 

C. 

0. 

E. 

F. 

G. 

H . 

I. 

J. 

K. 

L. 

M. 

N  - 

0. 

P. 

Q. 

R. 

S. 

T. 

U. 

V. 

W. 


PHARMACOLOGY  - 


Aniline  Derivative,  ^ 

An i  1  i ne  Oeri  vati  ve<  cause*  Methenx>gl  obi  nemi  a 
An ti -depressant,  Monomine  Oxidase  Inhibitor 
Anti-Dep^ess^ant,  Nonmonomine  Oxidase  Inhibitor 
Cerebral  Stimurant 
Found  in  coffee 

Intermediate  Acting  Barbiturate 

Long  Actin/ Barbiturate  . 

Major  Tranquilizer,  Phenothiazi ne'  Derivative 

Majorjfanquilizer,  Non-Phenothiazi ne  Derivative 

Minor  Tranquilizer 

Non-Barbiturate  Sedative  Hypnotic 

Non-Opiate  Analgesic,  Narcotic 

Non-Opiate  Analgesic,  Treat  Heroin  Addiction 

Opiate  Analgesic  ■  •  / 

Pyrazolon  Derivative ,  Causes  Agranulocytosis 

Salicylate 

Semi-Synthetic  Opiate  * 

Semi -Synthetic  Opiate,  Narcotic  Antagonist 

Short  Acting  Barbiturate 

Treat  Grand  Mai  Epilepsy 

Treat  Petit  Mai  Epilepsy 

Ultra  Short  Acting  Barbiturate 


\.  Acetophenetidin 
■  2.  Amytal 

3.  Ascriptin 

4.  Atarax 

5.  Aventyl 

6.  Azolid 

7.  Beta  Chlor 
^8.  Bufferin 

9.  Butazolidin 

10.  Caffeine  Citrated 

1 1 .  Cendex 
Compazine 

,13.    Daro  Tab 

14.  Darvon 

15.  Demerol 

16.  Dexedrine 

17.  Dihycon 

18.  Dilantin 

19.  Dilaudid 
<>0.  Dimindol 

21.  Dolophine 

22.  Doriden 

23.  Elavil 

24.  Equanil  \ 

25.  Haldol 


26. 

Hypan 

27. 

Indoci  n 

Librium  * 

29. 

Lorfan 

30. 

Luminal 

31  .< 

Mebaral 

32. 

Mellaril 

33. 

Methylmorphine 

34. 

Mi  1  town 

35. 

Mysoline  ) 

36. 

Nail  in*  ' 

37. 

Noludar 

38, 

Nembutal 

39. 

Oxalid 

40. 

Paracetaldehyde 

41. 

Parnate 

42. 

Pentothal 

43. 

Ritalin 

44. 

Seconal 

45. 

Somnos 

46. 

Sparine 

47. 

Stelazine 

48. 

Tandearil 

49. 

Thorazine 

50. 

Tofranil  - 

51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 


Tridione 

Trilafon 

Tylenol 

Valium 

Vistaril 

Vivactil 

Zactane 

Zarontin 
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42. 


Caffeine 

Dextroamphetami ne 


CNS  STIMULANTS 


CNS  DEPRESSANTS 


Amobarbital 
Chloral  Betaine 
Glutethimide 
Methyprylon 
Mephobarbi  tal 


Paraldehyde 
Phenobarbital 
'  Pentobarbital 
Secobarbital 
Thipental 


NON-NARCOTIC-  ANALGESIC 


Acetaminophen 
Aspirin 
' Ethoheptazine 
-Indomethacin 


Oxyphenbutazone 
\  Phenacetin 
'  Phenylbutazone 

Propoxyphene 


Codeine 

Hydronrarphone 

Levallorphan 


NARCOTIC  ANALGESIC 


Meperidine 
k Methadone 
Nalorphine 


ANTIEPILEPTICS. 


Diphenylhydantoin 
Ethosuximide 


Ami  triptyline 

Chlordiazepoxide 

Chlorpromazine 

Diazepam 

Haloperidol 

Hydroxyzine 

Methylphenidate 

Meprobamate 

Imi p rami ne 


PSYCHOTHERAPEUTICS 


Primidone 
Trimethadione 


Nortriptyline 

Perphenazine 

Prochlorperazine 

Promazine 

Protriptyline 

Thioridazine 

Tranylcypromine 

Trifluoperazine 


is. 


V 
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PHARMACOLOGY' 


CARDIAC  GLYCOSIDES 


Anti arrhythmia 


Digi toxin 
Di  goxi  n 


Quinidine- 
Procai  namide 


CORONARY  VASODILATORS 


HYPERTENSION 


Nitroglycerin 

"•entaerythri  tol  Tetrani  trate 


  Reserpine 

  Isoxsuprine 

Hydralazine 
'        Methyl  dopa 
"Vrj  Guanethadine 


HEMATINICS 


COAGULANTS 


ANTICOAGULANTS 


Ferrous  Sulfate 
Ferrous  Fumerate  and 
Dioctyl  Sodium  Sulfosuccinate 


Manadione  Sodium 
Menadione 
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Warfarin  Sodium 
Heparin  Sodium 
Bishydroxycoumarin 


1.  AldomSt 

2.  Apresoline 

3.  Coumadin  - 

4.  Crystodigin 
,5.  Davoxin 

6.  '  Dicumarol 

7.  Ferro-Sequels 

8.  'Glyceryl  Trinitrate 

9.  ,  Ismelin 

10.  Lanoxin 

11.  Lipo-Heparin 

12.  Myodigin 
13*.  Panheprin 

14.  Peri trate 

15.  Pentri tol 

16.  Pronestyl 

17.  Purodigin 

18.  Sandril 

19.  Saroxin 

20.  Serf in 

21.  Serpasil 

22.  Vasodilan 


9 
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SYMPATHOMIMETIC  DRUGS  (  Adrenergic  ) 


Epinephrine  N 

Leyarterenbl 

Metaraminol 

Phenylephrine 

Phenylpropanolamine 

Dextroamphetamine 

Diethylpropion  * 

Phenmetrazine 

Nylidrin 

Isoproterenol 


SYMPATHOLYTIC  DRUGS  (  Adrenergic  Blocking  ) 


ToUzoline 
Phentol amine 
Ergotamine 

Ergotamine  with  Caffeine 
Methysergide 


PARASYMPATHOMIMETIC  DRUGS  (  Cholinergic  ) 


Bethanechol 
Neostigmine 


PARASYMPATHOLYTIC  DRUGS  (  Cholinergic  flocking) 


Propantheline 
Benztropine 
Dicyclomine 
Trihexyphenidyl 


MUSCLE  RELAXANTS 


Meprobamate 

Mephenesin 

Methocarbamol 

Carisprodol 

Chlorzoxazone 

Succinycholine 


1 .  Adrenalin 

2.  *  Anectine 
3/  Aramine 

4.  Arlidin 

5.  Artane  " 
6^  Bentyl.  . 

7.  Caff ergot 

8.  NCpgentin 

9;    Dexedrine  , 
10.  Equanil 
Gynergen 
Jsuprel  * 
Levophed 
Mil  town 
Norisodrine 
Paraflex 
Pipanol 
Preludin 
Pressonex 
Priscoline 
Probanthine 
Propadrine 
Pros'tigmin 
Quelicin 
Re  la 

Regitine  \ 
Robaxin 
Sansert 
Soma 

Sucostrin 
Tenuate 
Tolseram 
Tolserol 

34.  Tremin 

35.  Urecholine 


11. 
12. 
13. 
14. 
15. 

ie; 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30, 
31. 
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a.  Antiarrh^hmia 

b.  Appetite  depressant 

c.  Asthma  * 

d.  Causes  constipation 

e:   Central  acting  muscle  relaxant  v"  ^ 

f.  Central  acting  muscle  relaxant,  chief  use  as  tranquilizer 

g.  Diagnosis  of  pheochromocytoma  .  . 

h.  Elevate  blood  pressure  during  shock 

i.  Hematinic  . 
j;  ^Narcolepsy 

k.    Nasal  decongestant 

1.    Neuromuscular  blocking  agent,  used  in  surgery 
m.    Ocular  decongestant 

n.    Parkinson's  disease    «  - 

o.    Possibility  of  hemorrhage 
'  p..  Prophylaxis  for  migraine  headachy  ' 
'  q.-.  Toxicity  called  CHINCHONISM 

r.   Treat  angina  pectoris 

s.    Treat  congestive  heart  failure 

t.    Treat  migraine  Headaches  .  - 

u.    Used  during  blood  transfusions 

v.   Treat  moderately  severe  hypertension 

w,  Treat  myasthenia  gravis 

x.    Treat  severe  hypertension,  ganglionic  blocker 

y.   Treat  urinary  retention 

z.    Treatment  of  peptic  ulcer 

aa.  Treat  mild  hypertension 

bb.  Used' with  local  anesthetics 

cc.  Vasodilator  in  peripheral  vascular  disease 

dd.  Vitamin  K  injectable 

ee.  Vitamin  K  oral 
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PHARMACOLOGY  ' 

ENOOCRINE  AND  MISCELLANEOUS  WORKSHEET 

Most  common  glucocorticoid 
Treats  prostate  cancer    r  ■ 
Passive  immunity 
Active  immunity 

Suppresses  uterine  contraction 
.  Used  in  emergency  treatment  of^diabetic  coma 
Treatment  of  mild  diabetes  mellitus 
Oral  form  of  testosterone 
Treatment  of  hyperthyroidism 
Most  commonly  used  insulin  preparation 
Synthetic  thyroid 

Used  to  increase  the  absorption  of  drugs 
Antitussive  with  local  anesthetic  effect 
Most  potent  diuretics 
Aldosterone  antaqonist 
Toxin  ' 
Sedative  expectorant  ' 
Not  ot  be  used  in  Combination  with  oxytocin 
Used  to  treat  motion  sickness 
Treats  beri-beri 

Needed  for  the  prevention  of  night  blindness 
Treats  pelleqra  -7  4  . 

Anabolic  aqent 
*  Sequential  oral  contraceptive 
Treats  menopausal  symptoms  and  dysmenorrhea 
Antiemetic,  augment  and  potentiate  the  CNS  depressants 
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a.v 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i . 

j. 
k. 
1. 
m. 
n. 
0. 

P. 
Q. 
r. 
s. 
t. 
u. 

w. 

»  X. 

y. 
z. 


1. 

Aldactone 

2. 

Alpha-tocopheryl 

3. 

Aristocort 

4. 

Ascorbic  acid 

S. 

Benadryl 

*  6. 

Bonine 

-7. 

Chlortrimeton 

8. 

Cortone 

9, 

Cortril 

10. 

Cy^nocobalamin 

11. 

, Cy tontel 

12. 

Cytoxan 

13. 

DBI 

14. 

Decadron 

15, 

Diabinese 

16. 

Diamox 

17. 

,Oick  Test 

-18. 

Dimetane 

19. 

Oiuril 

20. 

DPT 

21. 

Dramamine 

22.  Dymelor 

23.  Elase 

24.  Enovid  E 

25.  Estinyl 

26.  Ergotrate 
^^27.  Guaiacol 

28.  Lasix 

29-.  Lente  Iletin 

30.  Leukeran 

31 .  Medrol 

32.  ,  Menadione 

33.  Mercuhydrin 

34.  Methergine 

35.  Methotrexate 

36.  Metandren 

37.  Meticortelone 

38.  Meticorten 

39.  Mustargen 

40.  Jtyleran 

41 .  Neutrapen 
42..  Niacin 


43. 

Nilevar 

65.. 

44, 

Norlestrin 

66. 

45, 

NPH  Iletin  ' 

67. 

46. 

Oleovitamin 

68. 

47. 

Oncovin 

69. 

48. 

Oracon  ■ 

70. 

49. 

Oreton 

71. 

50. 

Ortho-Novum 

72. 

51. 

Ovulen 

73. 

52. 

Parathormone 

74. 

53. 

Periactlill 

75. 

54. 

Phenerqan 

76. 

55. 

Pitocin     ]  * 

77. 

56. 

PPD 

78. 

57. 

Premarin  9" 

«  79. 

58. 

Provera 

•  80. 

59. 

Purine thol 

•  81. 

60. 

Pyribenzamine 

82. 

61. 

Pyridoxine 

83. 

62. 

P-ZI  Iletin 

.63. 

Regular  Iletin 

DESIGNED  FOR  ATC  COURSE  USE 
DO  NOT  USE  ON  THE  JOB 


Riboflavin 
'Romilar 
Sabin  (Oral) 
Shick  Test 
Spartocin 
Stilbesterol 
Syria  lar 
Tapazole 
TAT 

Temaril 
Terpinol 
Theelin  \ 
Thiamine  ' 
Thiomerin 
Thytropar 
Tolinase 
TNTC  . 
Varidase 
-Wydase 


***** 


ENDOCRINE  AND  MISCELLANEOUS  WORKSHEET 


Adrenal  Hormones 
jCortisone 
Hydrocortisone 


^Prednisone 
Prednisolone 


Methylprednisolone 


_Methyl prednisolone 
Jtexametha'sone 
Fluocinalone 


Triamcinalone 


Insulin  Hormones  *  . 
i 

^Regular  Insulin 
^Protamine  Zinc  Insulin 
Isophane  Insulin 
^Insulin  Zinc  Suspension^ 


Oral  Hypoglycemics 
_Acetohexamide 
jChlorpropamide 
^Tolazamide  c 

Phenformin 


Thyroid  Hormones 
Jhyroid  USP 
JLiothyronine 
JThyrbtropin 


Antithyroid  Hormones 
Propylthiouracil 


Methimazole 


Parathyroid  Hormone 


Parathyroid  Inj. 


Androgen  Drugs 
Testosterone 


y  '  Methyl  testosterone 


Norethandrolone 


Estrogen  and  Progesterone  Drugs 
Jthinyl  Estradiol 
Estrone 


Conjugated  Estrogens 


'  Diethylstilbesterol 


Medroxyprogesterone 


Ethinyl  Estradiol  and  Dimethisterone 
"with  Ethinyl  Estradiol 

 Ethynodiol  Di acetate  an<f  Hestranol 

Norethynodrel  and  Mestranol 


Jtor^tfrfndrone  and  Mestranol 


Norethindrone  Acetate  and  Ethinyl 
""Estradiol 
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Dietary  Supplements 
Vit amine  A 
|itamin  E 
Vitamin  K 
Vitamin  B] 
Vitamin  C, 
Nicotinic  Acid 
Vitamin  B6 
Vitamin  B2 
Vitamin  B]2 


ENDOCRINE  AND  MISCELLANEOUS  WORKSHEET  .* 

Expectorants  and  Antitussives 

 Potassium  Iodide 

Ammoniisn  Chloride 

 Glyceryl  Guaiacolate 

 Terpin  Hydrate' 

■  Dextromethorphan 


Immunological  Agents 
J>olio  Vaccine 

Diptheria  Toxin  USP  . 

_Scar1et  Fever  Streptococcus  Toxin  USP 

Purified  Protein  Derivative  of 
"Tuberculin  USP 

Diptheria" and  Tetanus  Toxoids  and 
"Pertussis  Vaccine 

Tetanus  Antitoxin  USP 


Diuretics 
Jlercaptomerin 
_Meralluri  dec 
^Chlorothiazide 
_Furosemide 
jSpironalactone 

Adetazol amide 


Benzonatate 


Oxytocics 
Ergonovine 


fc, 

Methyl ergonovine 
jSpartefrie  Sulfate 


^Oxytocin 


Enzymes 
Hyaluronidase 


Penicillinase 


Fibrinolysis  and  Desoxyribonucl 
StreptoRinase-Streptodornase 


Antineoplastic  'Agents 
_Aminopterin 
Busulfan 


Mercaptopurine  ; 
Jtethchlorethamine- 

Chlorambucil 
^Cyclophosphamide 
^Vincristine 

Estrogens 


0 
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ENDOCRINE  AND  MISCELLANEOUS  WORKSHEET 


Antihistamines 


J  Promethazine  , 

 ^Trimeprazlne 

Cyproheptadine 


^Diphenhydramine 
Tripelonnamine 

_Chl orpHen  i  rami  ne  f  v  j 

Brompheniramine 

—  * 
JMmenhydrinate 

Meclizine       *       '  .  , 


~0 
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Department  of  Biomedical  Sciences 
School  of  Health  Care  Sciences,  USAF 
Sheppard  Air  Force  Base,  Texas 

PHARMACOLOGY 
(  ENOOCRINE  AND  MISCELLANEOUS 
Match  Generic  names  in  COLUMN  A  with  drug  categories 
COLUMN  A 

1.  Prednisolone  *  _   *4 

2.  Ammonium  Chloride    °- 

3.  Dexamethasone    ' 

4.  Propylthiouracil     °* 

5.  Fluocinolone  *  -   y 

6.  Methylprednisolote  ,  

7.  Busulfan    jj* 

8.  '  Dextromethorphan     n.' 

9.  Furosemide    

10.  Brompheniramine     J- 

11.  Estrone     , 

^12    Protamine  Zinc  Insulin    »• 

13.  Folic jfeid  :     . 

14.  Aceta2o1amide   

15.  Fercaptopurine   

"  16.  Ergonovine     p* 

17.  Cyclophosphamide     *  t 

13.  Chlorpheniramine..:...^    q- 

19.  Vincristine    _  • 

20.  Nicotinic  Acid    Tt 

21.  Fibrinolysin  and  s 
Desoxyribonuclease  -   

22.  Ethinyl  Estradiol   . 

23.  Insulin  Zinc  Suspension   

24.  MethchVorethamine 

25.  Methimazole  

26.  Prednisone., 

27.  Streptokinase-Sytreptornase 

28.  Aminopterin.. 

29.  Diphenhydrami 

30.  Triamcinolone  — :  

,  31.  Testosterone  *    - 

32.  Mannitol  Inj   .*5rfv 

33.  Codene  >.  *   

34.  Penicillinase   i_ 

35.  Methylergonovine  _j   , 

36.  Androgens   

.37.  Conjugated  Estrogens...'   

38.  Oxytocin.*   

"39.  Ethynodiol  Diacetate  < 

and  Mestranol   

40.  Potassium  Iodide   , 

41.  Chlorambucil...,  

42.  Tripelennamine   

43*.  Chlorothiazide   

44.  Medroxyprogesterone.../   


HANDOUT  3ABR90530-II-7 
November  1974 


WORKSHEET) 
in  COLUMN  B 

COLUMN  8 

Adrenal  Hormone 
Antithyroid  Hormone 
Androgen  Drug 
Estrogen 
Progesterone 
bietary  Supplement 
Antihistamine 
Anti  tussive 
Sedative  Expectorant 
Oxytocic 
-Enzyme 

Antineoplastic  aqent 
Acidifying  diuretic 
Osmotic  ciuretic 

Carbonic  Anhydrase  '  . 
Onset  4-6  hrs.,  duration  24-43  hrs 
(Insulin) 

Onset  2  hrs.,  duration  16-24  nrs 
(Insulin)  \ 
Oral  contraceptive 
Thiazide  diuretic 
Miscellaneous  diuretic 
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Department  of  Biomedical  Sciences 
School' of  Health  Care  Sciences,  USAF 
Sheppard  Air  Force  Base,  Texas  76311 


WB  3ABR9053P-II-1 
October  1975 


PHARMACOLOGY  ; 

OBJECTIVE 

Given  information  pertaining  to  pharmacological  principles  of  selected  drug  4grouos 
complete  questions  in  WB  3ABR90530-I I  /pertinent  to  each  day's  instruction. 

EQUIPMENT 

Selected  Transparencies 

Overhead  Projector  4  >  .  *' 

Selected  Motion  Pictures 
Motion  Picture  Projectors 

PROCEDURE  >  ' 

Define  and  identify'  selected  drugs  in  relation  to  their  groups.  '  » 

The  object  of  this  lesson  is  to  "acquaint  you  with  the  primary 'drug  groups  and 
their  actions. 

INSTRUCTIONS 

For  the  most  part,  answers  to  the  following  questions  must  be  obtained  from  the 
class-  Tecture.    Remington's  Pharmaceutical  Sciences  and  Cutting's  Handbook  of  Pharma- 
cology contain  useful,  supplementary  information.    By  completing  the  workbook  you 
will  more  easily  understand  the  lesson.    You  will  also  have  an  excellent  source  of 
review  material  for  the  test;  > 

.STUDY  REFERENCES    ~  -   <  "V 

1 .  *  Remington's  Pharmaceutical  Sciences. 

2.  Cutting's  Handbook  of  Pharmacology.  v  '*  a 


This  supersedes  W&  3ABR90530-II-1 ,  October/  1974 
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QUESTIONS 

1.    Oefine  Pharmacology. 


2.    Oefine  a  drug 


3.    List  six  general  drug  uses. 


4.    Name  four  sources  of  drugs, 
.        .  -  SOURCES 
a.  :  i 

1  b.   :  

•  -c.   ^ 

d.   ,  * 


S.    Broadly  speaking,  medications' may.  be  administered  externally  or 


6.  Ointments /creams,  aitdr  lotions  are  examples  of* 
drug  administration. 


7.  The  simplest,  most  painless  way  to  give  a  drug  internally  is   _ — _ 

8.  List  two  advantages  and  two  disadvantages  of^dfllnfstering  drugs  orally. 

ADVANTAGES  ... 


a. 
b. 

ii. 
b. 


oisAOVANTAGES 

_______  *  

 ^  *  

■  2 
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9.    Oruqs  'arc. inserted  into  tho  rectum  in  the  form  of 

or   .  . 


10.    Parenteral  refers  to  the  administration  of  drugs  by 


11.    LiSt  two  advantages  and  two  disadvantages  of  aclrpini ster ing  drugs  by  injection. 
ADVANTAGES 


a. 


DISADVANTAGES 

a .   • 

b.   


12.    Sublingual  medications  are  plafced'under  the    '  ,  whereas 

buccal  medtcatvons  are  placed  between  the   .   /-   and' 

the  '   \  ^ 

13;   Three  factors  which  determine  how  often  a  drug  must'be  administered  are 

absorption,  \  an(*   

14.    List  five  overall  effects  of  drug  action. 


a.  * 


b. 
c. 


•f 

*       d.  ' 


v 

15. *  A  drug  which  stimulates  a  cell  function  does  so  by  . 

the  activity  of  cells, 

16.  Drugs  which  produce  sleep  are  examples  of  drugs  acting  by  __^_^___r__ 
The  activity  of' cells  is    in^this  method  of  drug  action, 

17*   A  third  method  of  drug  action  is  irritation  which  catises   ' 

of  cells. 

18.  Insulin  and  Thyroid  administration  are  examples  of  —  

action. 

19.  Penicilliosis  an  example  of  a  drug  which  acts  by   


20.    List  four  types  of  drug  action: 

a.  

b.  , 


c. 
d. 


,21.    In  reflex  action,  the  effects  are  produced  as  a  result  of  a  local 

22.    Before  general  action  is    produced,  the  drug  must  be  absorbed  into  the 


23.  The  type  of  action  produced  only  at^  the  point  of  contact  i/ 

24.  An  undesirable  or  secondary  effect  of  a  drug  is  called  a   ta 

action-.  .  . 


"25.    List  six  factors  which  modify  the  action  or  doie  of  a  drug. 


a. 
b. 
c. 
d. 
e. 
f . 


26.    These  factors  alter  the  

produce  the  desired  results. 

27".    A  drug  interaction  is  when  the  effect  of  one  drug 


Of  avdrug  necessary  to 


or 


28.  '    t 

effect  than  either  one  by  itself. 


the  effects  of  another  drug\ 

is  when  two  drugs  exert  a  gheater  combined 


29.    is  when  the  effect  of  one  drug\ancels  or 

reduces  the  effects  of  the  other  drug. 

,'30.    Dru§  interactions  may  be  either  __  

*  - 
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TOXICOLOGY 


QUESTIONS  4  ♦ 

1.  Toxicology  is  the  science  of  „  J 

2.  ExpUin  cumulative  effect  of  poison. 


3.    Define  acute  poisoning. 

\ 


4.  Chronic  poison  is  the  condition  brought  on  by  taking  .  ,  

doses  of  a  poison  or  as, a  result  of  the   ;  ,  ^  °f  a  P°1S0n 

over  a  ■  ' 

5.  Hydrochloric  acid,  Phenol,  and  Sodium  Hydroxide  are  examples  of  corrosive 
poisons..    This  type  of  poison  or   ___ 


body  tissues  a.t  the  point  of  contact. 

6'    zinc  Sulfate,  Silver  Nitrate,  and  Iodine  are  examples  of  irritant 

ooisons    This  type  of  poison  sets  up  an    process 

Tt  The  point  of  contact.    They  do  not  directly  destroy  body  tissue., 

-7.    The  two  types  of  neurotic  poisons  are  :  y-  and 


They  act  on  the  central  nervous  system. 


8.    Gaseous  poisons  may  destroy  the  capability  ot.the  blood  to  carry^^^^  ^ 


and  may   __ —  or  — f 

the  air  passages,  lungs  and  skin. 


.  43G  < 


9-.    NEVER  induce  vomiting  or  .use  a  stomach  tube  when      *   — — 

poisons  have  been  ingested.  In* this  type  of  poisoning  there  is, a  danger  of  rupturing 
the  weakened  wall  of  the  stomach  or  esophagus. 

10     When  poisoning  is  due  to  irritants  or  neurotics,  remove  the  poison  from  the 

stomach  as  soon  as  possible  by  inducing   ,  or  by 

gastric  tube.  V 

11.  In  the  case  of  gaseous  poisoning,  get  the, victim  into  fresh  air  and  start 

 promptly  if  patient 

is  not  breathing.  ~   ft 

12.  A  clearing  house  for  poison  information  is  called  a  

 It  provides  valuable 

Information  on.  the  treatments  poisonings.    Every  medical  facility  should  try  to 
utilize  the  service  nearest  them. 


r 


i 


\ 


\ 
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4     s  DRUG  ABUSE 

QUESTIONS  . 

1.  This  lesson  is  concerned  with  drugs  subject  to  abuse  which  act  on  the  central 
nervous  system  to  produce  changes  in  mood  and   *  , 

2.  When  it  take3  a  larger  do$e  of  a  drug  to  produce  the  same  effedts  as  the  , 
original  dose,  we  can  say  the  person  has  developed  a    .  * 

3.  ,  In  habituation  the  hapaful  effects  of  a  drug  are  primarily  on  the 


 ^_   j  There  is  l*ittle  or/o  physical' 

dependence;  however,  psychic  dependence  does  occur.  »  r 

4.  Physical  dependence  is  a  component  of  the  condition  knoWh  as  addiction/ 

In  thlj  condition  th£  harmful  effects  of  the  drug  are  on  ,  

as  well  as  the  individual.  *  ~  T 

5.  List  three  basic  causes  of  drug  abuse. 


a. 
b. 


6.    List  the  six  groups  of  drugs  subject  to  abuse. 

a.  )  ; 

-b.  

c.   

d.   


e . 

f . 


7.    Narcotics  are  used  in  medicine  to  relieveor  modify 
 ,  suppress  


,  'arfcf  control  - 


ERLC 


8.    Narcotics  are  used  illegally  for  their  ability  to  produce  a  feeling  of  ♦ 
  and  an  escape  from  


9*y  The  primary  class  of  drugs  in  the.  depressant  category  are  the  

10.    Barbiturates  are  usecl  in  medicine  for  their  ; 

*  f 

and   .  :  effects. 
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11.  Barbiturates  are  abused  for  their   :  

12.  Amphetamines  are  usedjn  medicine  to  _ 

,  and  to  treat 

suppress  ,  • 

13.  Stimulants  are  abused' for  their,  mood   .  

•  and  their  ability  to  overcome   


H 

^^Bream 


Hallucinogenic  drugs  cause  distortions  of   

,  and  radically  alter 


15.    Hallucinogenic  drugs  have  a  legitimate  medical  use. 
True  .  .Fals€  


effects, 
mood , 


effects 


16.  Marijuana  is  abused  for  Its   , 

effects. 

17.  LSD  is  abused  for  its  so-called  "  

effects.  \ 

18.  There  is  a  danger  of  


and. 


in  inhaling  solvent  fumes. 


LOCALLY  ACTING  DRUGS 

QUEST  LONS  " 

1.  The  outer  integument  or  covering  of  the  body,  consisting  of  two  b^sic  layers  of 
tissue  is  the  definition  of      '  '  . 

2.  The  external  or  outer  surface  of  the  skin  is  the 


3.  The  bottom  Jgyer  of  skin  that  contains  blood  and  lymph  vessels,  hair  follicles,  ^ 
sebaceous  glands,  and  sweat  glands  is  the  . 

4.  The  functions  of  skin  are  .  ,  heat 

regulation,  prevention  of  bacterial  invasion,  metabolic  processes,  and  excretion. 

5.  Melanin  prevents  tissue  damage  caused  by  .   light. 

6.  The  body  excretes  waxe^,and  oils  through  the   glands 

located  in  the  skin. 

7.  The  tissue  lining  the  cavities  and  canals  of  the  body  is  called   


8.  Mucous  membranes  are  more  _^  '  than  skin  and  have 

mucous  glands  rather  than  cutaneous  gVands. 

9.  The  functions*^  mucous  membranes  are  protection,  secretion,  and  


10.  Bland,  fatty,  or  oleaginous  substances  that  soften  the  skin  and  protect  the 
skin  are  called  •  ' 

11.  List  three  emollients. 

a .  «*■ 
•  b.  - 
c. 


12.    Demulcents  are  protective  agents  which  are  employed  primarily  to  a*lleviate 
irritation  and  protect  the  


13.    List  three  demulcents. 


14.    Flexible -Collodion  USP'and  Absorbable  Gelatin  Film  (Gelfilm)  are  classified 

as  J   .  - 

 1  

.15.    Protectives  are  administered  to  the  |   to. form  an 

adherent,  continuous  coat  which  may  be  either  fVexfble  or  semi-rigid,  depending  on 
.  the  substances  -ffrtd"*the:manner  in  which  they  are-applied. 
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16.  Locally  applied  protein  precipitants  that  contract  and  wrinkle  the  skin  or 
tissues  are  classified  as  :  '   . 

17.  List  two  astringents 

a.  ,  \ 

b.  •  < 

^     ,      are  used  to  remove  unwanted 

substances  and  microorganisms  from  living  tissue  and  inanimate  objects. 


19-.    Detergents,  Solvents,  ^nd  Abrasives  are  all  examples  of 


agents.  v% 


20.  Which  of  the  above  remove  unwanted  substances  by  mechanical  action?  1 

-  \ 

21.  Keratolytics         ]  the  horny  layer  of  skin  where  most 

fungi  and  bacteria  reside. 

22.  Most  keratolytics  are  . 


23.  list  three  keratolyses*, 
a . 

b. 

t 

24.  Irritants  are  drugs  which  act  locally  on  the  skin  and  mucous  membranes  to^  * 
promote  healing  by  increasing    flow  to  the  injured  area. 

25.  List  fvve  irritants, 
a. 

b.      '  <m 


d. 

r 

e.  m 

# 

26.    Certein  relatively  indifferent  (inert  and  insoluble)  substances  that  are  used 
to  protect  epithelial  surfaces *__ulcer_st  and  wounds  by  the  absorptfonof  skin  Tiioisture 
and  decreasing  friction  are.  called  '  


27*.    List  three  absorbents 

a., 
b. 
c 

10 


9 

ERIC 


GASTROINTESTINAL  DRUGS 

QUESTIONS 

1.    The  Gastrointestinal  system  acts  orr  food  both   

and  chemically. 


2.  Food  and  drug  absorption-takes  place  in  the   :  intestine. 

3.  Food  and. drug  enter  the  bloodstream  through  millions  of  tiny  fernlike  projections 
in  the  small  intestine  called  ;  . 

are  drugs  promoting  or  aiding  the  digestive 
ajTd^y*^fi?Tds  are  c 


processes  in  the  gastrointestinal  tract . 
5.    Hydrochloric  Ac;d  (HC1),  Bile,. Bile  Salts,  and  BU#**Elds  are  classified  as 


6.    Which  digestant  can  cause  damage  to  the  teeth  if  not  taken  properly? 


7.    Bile  has  a  variety -of  functions  but  the  most  important  is  the  digestion  of 


tension  of  fats^and  activates  pancreatic 


and  fat  Ifeluble  vitamins.    Also,- it  reduces  surface 


8. '    Pepsin,  Pancreatin,  and  Papain  are  digestive  enzymes.    (True)  (False) 

9.  Gastric  Antacids  are  agents  that  neutralize  or  remove   

from  gastric  contents.  -  * 


10.  Sodium  Bicarbonate  is  highly  soluble,  acts  Immediately,  causes  rebound  hyper-' 
acidity,  and  is  absorbed  . . 

11..  Aluminum,  Calcium,  and  Magnesium  salts  are  used  as  nonsystemic   


n.    Activated  Charcoal  USP,  Kaolin  NF,  and  Pectin  NF  are  all  examples  of 


13.    Kaopectate  is  used  to  treat  diarrhea  and  is  a  combination  of  Kaolin  and 


rectu^are  taUel^ "  ****  ^  Pa"a9e       elim1nation  of  feces  from  the  colon  and 


■  -  —  -1  MMj^iMaMiii|itt|MM^ 


15.    List  the  five  classes  of  cathartics .  « 


a.  ' 
•  c.     '  .      ■  '  "  .       %  •  * 

e. 

16.  Mascara  Sagrada.USP.  Senna  NF,  Castor  Oil'USP;  and  Bi-sacddyl  NF.  are  all 
 cathartics.  .  . 

.17.   Magnesium  Sulfate  USP,  Milk  of  Magnesia  USP,  and  Fleet, Enema  are  all 

•  cathartics . 

  '  * 

18.  Psyllium  H^drophilic  Mucilloid  (Metamucil)  is  a  _  .  

'   bulk  cathartic.  , 

19.  Mineral  Oil  USP  (Heavy  Liquid  Petrolatum)  and  Cottonseed  Oil  USP  are 
^   cathartics. 

20.  Dioctyl  Calcium  Sulfosuccinate  NF  (SurfalO  and  Oioctyl  Sod luj  Sul fosuccin ate_ 
USR  (Col  ace)  are   ■  

acting"  agents, 

»  :  . — .. 


21.    An  emetic  is  a  drug  which  induces 

 -   .   ,  HC1  is  a  systemic  emetic  that  acts 

directly'by  stimulating  the  medulla  obWtajnd  is  given  by  injection. 

23  Sodium  Chloride  USP.'(Tab1e  Salt)',  and  Cupric  Sulfate  NF  (Copper  Sulfate)  are 
nonsystemic  emetics  that  act  directly  on  the  stomach  lining  to  cause   


to  the  gastric  mucosa. 
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LOCAL  ANESTHETICS 

QUESTIONS 

1.  Local  Anesthetics  are  drugs  which  produce  a  condition  of  anesthesia  in  a 

,   ..   *   area  arounS  the  Site  of  application  or  injection 

of  the  drug.    They  interfere  with  the  initiation  and  transmission  of  the  nerve  impulse. 

2.  Pain  is     specific       ___  -    experience  which  is  separate 

from  those  which  mediate  other  sensations  such  as  {ouch,  pressure,' heat  and  cold, 

3.  Sensory  /ierve  fibers  terminate  as   : 


4.  tJefine  the  three  classes  of* local  anesthetics. 

a.  Refrigerants: 

b.  Protoplasmic  Poisons: 


c.    Specific  Anesthetics: 


5.  Local  'anesthetics  have  a  mechanism  of  action  -that  prevents  passage  of  impulses 
through  sensory  nerve  endings  (Bare  nerve  endings)  or  prevents  passage  of  impulses 
through  the  nerve         .   (Bundle  of  nerve  fibers).- 


6.  .Match-  the  following  Methods  of  Administration: 


Applied  to  the  skin  and  mucous 
membrane  surface 


m  Injection  directly  into  the  area 
"that  is  painful  or  to  be  subjected 
to  surgical  trauma 

Injection  into  a  nerve  trunk 

Injection  into  the  spijie  between 

*  the  3rd  and  4th  or  4th  and  5th  < 
lumbar  vertebrae.    Mixes  with  , 
spinal  fluid. 

A  form  of  low  spinal  that  affects 

*  the  perineal  area . 

^Spinal  fluid  is  not  affected. 


a.  Saddle  Block 

b.  Topical 

c.  Spinal 

d.  Infiltration 

e.  #  Epidural  and  Caudal  Slock 

f.  Block 
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?:  Cocaine  HC1  t.  a  potent  ^^^^^Z^  — «■  «*  " 

8.  In  addition  to  its   anesthetic  properties,  Cocaine  is  also  a  powerful   

9.  Procaine  (Novacaine)  is  ineffective  when  applied 


10   Ethyl  Aminobenzoate  (Benzocaine)  is  insoluble      Therefore,  it  is  not  to  be 
'    ^  but  should  be  used  topically  only. 

n  .  *        -       (Qphthaine)  (Ophthetic)  is  an  ophthalmic  anesthetic  that  should  be 

,  kept'  in  the  refrigerator"  upon  opening. 

12.  Dibucaine  (Nupercaine)  li-^r^a*"  if 
and  is  used  mainly  on  the  mucous  membranes  m  a  1  percent  ointment. 

13.  Ethyl  ChToride  USP  is- skin  —  „ —  • 

14.  Phenol  USP  (Carbolic  Acid)  is  a  local  anesthetic  that  is  applied  topically  and  ijs 

classed  at  a  »  -  poison  because  it  kills  the  cell  by  the 

precipitatton  of  protein. 


V4 
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ANTI-INFECTIVE  DRUGS 


Questions 


1.    Those  parasites  or  pathogenic  organisms  that  invade  or  infest  the  body  causing  a 
reaction  of  the  tissues  by  the  toxins  generated  ty  them  is  the  definition  of 
organisms.   


2     The  smallest  of  all  infectious  organisms  are  the  which  are 

characterized  by  a  lack  of  metabolism  and  proliferate "only  in  the  presence  of  living  tissue. 

3.  Diseases  caused  by  viruses  are 
a. 

b. 
c. 

d.  * 

4.  Minute  rod-shaped  parasites  that  cause  disease  in  man  by  arthropod  vectors  are  called 

 ;  .  ' 

5.  Rocky  Mountain  Spotted  Fever,  Typhus,  and  Mite  Fever  are  diseases  caused  by 


6.  Bacteria  are  one-celled  microorganisms  that  belong  to  the 

7.  8acteria  are  classified  by  a  procedure  called  " 

ft"    8.    8acteria  that  stains  blue,  with  Gram  Stain  is  classified  as  Gram 

^  9.    List  six  diseases  caused  by  Gram  Positive  organisms: 
a. 

>  ■  r\ 

c. 
d.  1 
e. 

f.  ' 
10.    8acteria  that  stains  red  or  pinXis  classified  as  Gram 


_kingdom. 


Stain." 


'44G 


15 


11.   List  five  diseases  caused  by  dram  Negative  organisms 


a. 
b. 
c. 
d. 
e. 

12.  The  fungi  are  small  , 

chlorophyl 1 . 

13.  Diseases  caused  by  fungi  are: 
a. 

b. 
c. 
d. 
e. 

14.  A  protozoa  is  "a  true  member  of  the 
a  cell  wall. 


that  have  no  roots,  stems,*  or 


kingdom  and  does  not  have 


15.  Four  classes  of  protozoa^are  the  Amoeba,  Flagellates,  Ci Hates ,  and 

16.  Diseases  caused  by  potozoa  are: 


a. 
b. 
c. 
d. 


17.   An  intestinal  worm  or  worm-like  parasite  1s  the  definition  of 


18. 


.There  are  three  classifications  of  Helminthst  the*Nema\odesy  Cestodes  and 


19.    List,  tne  following  Nematodes: 
a.  Roundworm 
b. 

c.  Whipworm 
d. 
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20.  List  the  followjnq  Cestodes: 

a.  Beef  tapeworm* 

b.  Pork  tapeworm 
c. 

21.  -  List  the  followinq  Trematodes; 

a. 

b.  * 

22.  Lice  (crabs)  are  also  referred  to  as  

23.  Diseases  caused  by  lice  are  Typhus,  Lapsing  Fever,  and 


24.  Minute  animals  related  to  the  spiders  and  are  parasitic  on  man  and  domestic  animals 
producing  various  irritations  on  the  skin  are  called  


25.  Scabies,  inftammation,  and  secondary  infections  are  caused  by   " 

26.  The  treatment  of  disease  by  administering  chemicals  which  affect  the  causative 
organism  unfavorably  but  do  not  injure  the  patient  is  the  definition  of   


27.  Antibiotics  include  a  larqe  class  of  drugs  chemically  produced  by  »  

able  to  inhibit  growths  of  or  destroy  bacteria  and  other  disease-causing  pathoqens. 

28.  Penicillin  is  the  most  widely  used  of  all  the  antibiotics  and  is  effective  against 

most  Gram  organisms  and  against  some  Gram  Negative  organisms 

such  as  gonococci  and  spirochetes.  % 

29.  Penicillin  G  is  a   ^  penicillin. 

^30.    Penicillin  V  has  the  same  properties  as  Penicillin  G,  but  unlike  Penicillin  G,  it  is 

more  stable  in  an  acid  medium  causing  it  to  be  better   '   _ 

in  the  gastrointestinal  tract. 


Ji.    Methicillin  (Staphti 1 1  in)  is  a  semi -synthetic  penicill in  intended  to  combat, 
<  (  -producing  staphylococci  resistant  to  other  penicillins. 

32.    Methicillin  cannot  be  taken   .  .* 


33.  Oxacillin  (Prostaphlin)  is'intended  to  combat  penicillinase  producing  Staphylococci 
but,  unlike  Methicillin,  it  is  resistant  to  gastric  acids  so  it  can  be  taken   


34.  Nafcillin  (tinipen)  is  a  semi-synthetic  penicillin  primarily  used  in  treatment  of. 
Pepitillin   -resistant  staphylococcal  infections. 


35.    Ampicillin  has  a  wider  range  of  "activity  than  Penicillin  G,  but  is  destroyed  by 


/ 
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36  The  use  of  the  drugs  in  the  tetracycline' class  duriAg  tooth  development  (last  haff  of 
pregnancy  Infancy,  and'up  to  8  years  of  age)  may  cause/permanent  discoloration  of  the 


...  <  sometimes  occGrs  with  oral  use,  therefore,  the 

tetracyclines  are  often  combined  with  an  antimycotic  (/antifungal)  agent. 


38 


Demeclocycline  HC1  has  the  slowest  rate  of  excretion  of  all  the  tetracyclines  and 


also  has  been  known  to  cause  photodynamic  and 


reactions . 

<.  ■ 

39     StreDtomvcin  Sulfate  is  given  by  injection  only  Wi  is  used  primarily  to  treat 
tube^lo^is     However,  this  drug  may  produce  toxic  elfects  in  the  liver  or  kidneys  and 
■SSTS^S'to  tSTSh  cranial  Irve  which -results  ilr\  tinnitus ,  vertigo,  and  an  eventual 

10SS  Of   :  !  ' 

>ia    rhWamnhPnicnl  (Chloromycetin)  is  highly  effective  against  certain  rickettsial 

SfecSo!^  S>otted  4er  but  Ser1°US  ^  S°metimeS  fatdl 

^lood  t  ;  may  occur  with  its  use. 

41  Erythromycin  (Ilotycin,  Erythrocin,  Ilosone)  is  mainly  used  in  the  treatment  of 
,    •   tryrnromycin  uio  y  sensitive  organisms  ih*rp  the  oatient  has  a  pern 

sensitivity. 

42.    Neomycin  is  not  j  


when 


here  the  patient  has  a  penicillin 
taken  orally. 


43.    Neomycin  is  taken  orally  to  treat  infections  of  the 


44.  if  injected,  Neomycin  may  cause  severelidneyWmatfe  and 

45.  The  trade  name  for  Li  neomycin  HC1  Monohydrate,  is   


tract, 
loss. 


46     Cephalothin  (Keflin)  Va  broad  spectrum  antibiotic  somewhat  similar  to  the. 

group. 


47.    Keflvn  is  only  given  by 


48.    Kanamycin  Sulfate  (Kantrex)  is  comically  related  tp  Neomycin  and. Streptomycin  and  can 


also  cause 


loss. 


49,    Polvonixin  B"  Sulfate  is  used  to  treat  Gram 


bacteria. 


50.  Nitrofurantion  USP  Vuradantin)  and  Nalidixic  Acid  NF  (Neg  Gram)  are  used  to  treat 
gjuiis  uf  th£ —    kJ  tract: 

51,  Nalidixic  Acid  NF  (Neg  Gram)  has  an  outstanding  cure  rate  against  Proteus  infections 
but  bacterial   :  develops  rapidly. 
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Sulfonamides  are  classified  as  either 


53V  The  systemic  Sulfonamides  are  either  rapidly  or  slowly 

54.  \atch  the  following: 

Sulfadiazine  a. 

Sulfamerazine  \  ■  r  b. 

Sulfamethzaine  c. 

Sulfisoxizole  (Gantrisin) 

Succinylsulfathiazole  (Sulfasuxidlne) 

Phthalysul fathiazole  (Sulfathalidine) 
* 

Sulfacetamide  Sodium  (Sylamyd) 
Mafenide- (Sulfamylon) 
Salicylaz'osulfapyridine  (Azulfadine) 
Sulfameter  .(Sulla)  *  > 

Sulfadimethoxine  (Madribon) 


or  non_ 


Systemic 
Nonsystemic 
Topical 


55.  Trisulfapyrimidines  Suspension  .(Sulfose,  Triple  Sulfa)  is  a  combination  of  Sulfamerazine, 
Sulfamethazine,  and  ;  . 


56.  Because  Gantrisin  is  very  soluble,  the  incidence  of   

slight.  .  £^ 

£7.  Sulfacetamide  Sodium  (Sulamyd)  Ophthalmic  Solution  jnust  be  stored*  in  the 

58.  A  topical  sulfonamide  used  in  the  treatmeijfr*of  burns  is  

59.  Azulfadine  is  nonsystemic  and  used  in  the  treatment  of  

60.  Those  agents  which  kill  or  inhibit  fungi  are  called   '   _ 


is  very 
f 


61    Amphotericin  B  US?  is  used  both  systemically  and  topically  and  has  the  widest 
 "  of  antifungal  activity  of  all  the  systemic  antifungal  druqs. 


antifungal 


62.  Griseofulvin  (Fulvicin,  Grffulvin,  Grisactin)  is  an  |   

agent  that  is  used  in  the  treatment  of  superficial  fungus  infections. 

63.  Griseofulvin  is  very  effective  in  the  treatment  of  a  skin  disease  called  

worm.  #  . 

64.  Nystatin  USP  (Mycostatin)  is  used  both  systemically  and  topically.  It  is  used  orally 
to- treat  intestinal  ,  1- 

65.  Tolnaftate  USP  (Tinactin)  is  applied  locally  and  affects  those  diseases  of  the  skjn 
that  are  susceptible  to  therapy* 
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66.   Undecylenlc  Acid  NF  has  the  trade  name  of  at_  

67  •  The  three  categories  of  Antiprotozoals  are  the  Antimalarials ,  _  

6/,   me  tnre       a  ^  misce11aneous  Antiprotozoals. 

68.  Match  the  following:  ^ 

  Chloroquine     '  P»-    *>  trade  name  9iven  . 

Carbarsone  V    Oiodoquin,  Floraquin 

  Diiodohydroxyquin  .  c-  Humatin 

  Emetine  HC1  d"    Vioform  '. 

 Iodochlorhydroxquin  e-  Ara)en 

 \  Paromomycin' Sulfate  NF 

69.  Because  Emetine  HC1  is  concentrated  and  stored  in  the  liver,  it  1s  highly  effective  In 
the  treatment  of  amebic  «  — —  -  ' 

70.  Idochlorhydroxyquin  USP  (Vioform)  and  Diipdohydnoxyquln  USP  (Oiodoquin,  Horaquln^jre 
nonsystemic  and  are  effective  in  the  treatment  of  .  ,  

71.  A  patient  should  be  cautioned  about  drinking  —  beverages 

wh<?n  taking  Metronidazole  USP  (Flagyl). 


72.  Tryparsamide  USP  XVII  is  an  antiprotozoal  agent  that  can  cause 

73.  Those  drugs  used  to  combat  any  type  of  helminthiasis  are  called 


75.   Bephenium  Hydroxynaphthoate  (Alcopara)  is  the  drug  of  choice-  In  the  treatment  of 


76.  Diethyl  Carbamazine  Citrate  USP  has  the  trade  name   of  — __  

and ( is  used  to  treat  roundworms. 

77.  Hexylresorcinol  NF  (Crystoids)  can  cause  a  P^^.lcerat1on  of  the  °ral  mUC°U$ 
membrane  and  caustic  burns  if  the  pills  are  not  swallowed  __  .  

78.  Lucanthone  HC1  USP  is  used  to  treat  blood  and  liver  ___  

79.  Plperazine  Citrate  USP  (Antepar  Citrate)  and  Pyrivlnium  Pamoate  USP  (Povan)  are  the 
drugs  of  choice  in  the  treatment  of  — ,  — ■ 

...  ,  Antepar  is  also  effective  in 

80.  In  addition  to  treating  ,  "n"^a 

the  treatment  of  roundworms. 

<*>'  .  ,   is  highly 

acceptable  to  the  patient  when'taking  Povan,  but  the  drug  colors  the  stoo.s  and  Eieth 
briaht  red.  , 

82.  Tetrathloroethylene  USP  is  used  in  the  treatment  of  hookworms  

pinwoms  ,  and  flukes.  . 
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83.  An  agent  that  destroys  the  itch  mite  and  eggs  on  the  skin  of  man  is  called  a 


84.  Ganma  EWizene  Hexachloride  (Kwell-,  Lindane)  is  a  pediculocide  and  a   

85.  Benzyl  Benzoate  USP  (Zylate)' Crotamiton  Bpf(Eurax)  and  Precipitated  Sulfur  USP  are 
classed  as  ,    • 

86.  Pediculocides  are  agents  that  destroy  body  and  their  eggsv 

87.  Ganma  Benzene  Hexachloride  (Kwell,  Lindane)  and  Chlorophenothane  (DDT)  are  effective 


88.  Agents  that  Jcill  microbes  on  contact  are  called   v      and  *™ 

olassified  into  two  categories  called  Antiseptics  and  Disinfectants. 

89.  Antiseptics  are  applied  to  /  to  kill  or 

prevent  the  growth  of  pathogens. ~~ 7 

90.  Disinfectants  are  used  on    /   Lj  to  kil1  or 

prevent  the  growth  of  pathogens. 

 Which  germacide  has  a  residual  effect  that  is  destroyed  only  by  organic  solvents? 


9\.  Methenamine  Mandelate  USP  {Mandel amine) is  a  urinary  tract  antiseptic  that  depends  upon 
the^ liberation  of   .  for  its  action.  ^         <  v 
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DRUGS  ACTING  ON  THE  CENTRAL  NERVOUS  SYSTEM 


QUESTIONS 

Divisions  of  the  Central  Nervous  System  (CNS)  and  their  Functions 
.1.    The  CNS  is  composed  of  the  ,   and  tne  - 


2.    Sites  of  consciousness,  memory,  and  ^sensation*  are  located  in  the  _ 


3.  The  part  of  the  CNS  which  relays  sensorV  impulses  from  the  body  to  sensory  areas  of  the 
brain  is  known  as  the  ;  *  • 


4.    The  part  of  the  CNS  which  regulates  body  temperature  is  known  as  the  

,        -  -  •  ,  and  

control  centers  are  located  in  tne  medulla  oblongata. 

The   controls  posture  and  coordinates  motor  responses 

concerned  with  maintenance  of  equilibrium.  u 
7.    What  are  the  two  functions  of  the  spinal  cord? 


b. 


Central  Nervous  System  Stimulants 

8.    List  the  two, categories  of  CNS  stimulants. 


a. 


9.    List  the 


three  types  of  general  stimulants  according  to  the  site  of  action. 


c . 


10.  in  tnerapeutlc  doses,  medullary  stimulants  are  used  to  stimulate  the   r 

center     Overdose  may  produce  .  •  '  , 

i  * 4  .    e  .  .        inmnnia  is  a  stimulant.    It  indirectly  stimulates 

11.  Aromatic  Soult  of  Jwonla  ts  a   

^the  respiratory  center  by  U1 
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\l.    Strychnine  is  a 
'large  doses  it  causes" 


stimulant.  In 


13.  Cerebral  stimulants  such, as  Amphetamine  are  used  primarily  to 
the  mood  and  ~  mental  alertness. 


14. 
15. 


In  Targe  doses,  cerebral  stimulants  also  stimulate  the 


fiulan^ 


Match  the  generic  names  in- column  A  wi  th  the  classifications  in  column  8. 


16. 


CoTumn  k  * 

.     *  Nikethamide 

  Aromatic  Spirit  of  Ammonia 

 Pentylenetetrazol 

 -m  Strychnine  > 

 Doxapram  ... 

Caffeine  c 

  Amphetamine  *  * 

Therapeutic  doses  of  the  medullary  stimulants  act  specifically  on  the 
  center  within  the  medulla.*. 


Column  B 

a.  Reflex  stimulant 

r 

b.  Medullary  stimulant 

c.  ;  C^ebral  stimulant 

d.  Spinal  cord  stimulant 


17.    Hypnotics  are  agents  which  induce 


18.    Agents  which  produce  a  calming  or  giijeting  effect  without  sleep  are  called_ 

their 


19/  Barbiturates  are  classified  acq 
  o^action, 


20.    List  the  four  classes  of  bar! 

a.   

b.  ... 


and 


21.    In  barbiturate  poisoning,  death  is 'due  to 


22.    List  two  barbiturates  which  are  of  particular  value  in  controlling  epileptic  seizures, 
a. 


23.  Long  action  barbiturates  are  used  mainly  as 
barbitufkteS  are  used  mainly  for  their   


_-while  short  actina 
effects. 


?A,    Ultra  short  acting  barbiturates  are  used  primarily  for 

23 
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25.    Short  "acting  barbiturates  are  used  to  produce  sedation  when  given  prior  to 


26^  Match  the  barbiturates  in  column  A  with  the  durations  of  action  in  column  B. 

Column  A     ■  Co1umn  6 

 i  » 

  Pentobarbital  »•   Long  acting 

  Phenobarbital  b-   Ultra  short  acting 

  Amobarbital  c.    Intermedia'te  acting 

  Thiopental  >  d-    short  actift9' 

  Mephobarbi  tal 

  Secobarbi  tal 

27.    List  the  generic  namejrf  three  nonbarbiturate' sedative-hypnotic  drugs- 


.a. 
b. 


28. 


c.  ,  !  

are  the  most  widely  used  sedative- 


hypnotic  drugs .                        v                                 t  4 
Anti epileptic  Drugs. 

29.  Epilepsy  is  characterized  by  muscular  ■               .  ■  '     ■  or  by  transient 

episodes  of  sensory  or  psychic  >  ^nd  loss  of  .   ^ 

30.  List  the  two  types  of  epilepsy  which  are  described  in  this  lesson. 

a.  «   ;   .  

\ 

¥  «■ 

b.   :  ,  


.    31.    List  the  characteristics  of  Grand  Mai  and  Petit  Mai  epilepsy. 
Grand  Mai 


a. 
b. 
c. 


d. 
e. 
f. 


Petit  Mil 


a. 


.  :  :  ;  —  ik 

c. 


~7 
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32.  Match  the  drugs  in  column  A  with  the/type  of  epilepsy  they  control  in  co\(jmn  B. 
•    *  Column  A  Column  B-  ' 

 _  Oiphenylhydantoih  a.    Grand  Mai 

  Phenobarbital  b.    Petit  Mai 

  Trimethadione  ~  ;  ^ 

  Mephobarbital 


  Ethosuximide 

33.    State  the  mode  of  action  for  drugs  used  in  the  treatment  of  Grand  Mai  epilepsy. 

-     a.  V  ■  , 


General  Anesthetics 

34.  List  the  three  primary  actions  produced  by  general  anesthetics. 

a.  ■.  *   '  %  <i 

b.   :  *  •  m        ,  - 

c.  

35.  List  the  four  stages-  of  qeneral  anesthesia. 

a.   \  _  *'     c.  \  

-b.  "  d. 


36.    Lis^the  two  major  classes  of  general  anesthetics  and  their  routes  of  Administration. 


.  #37.   (  anesthetics  are  not  metabolized  and  are  readily 

'  removed  from  the  body . 

_____  anesthetics  are  metabolized  and  are  not  readily 


Hp,ved -from  the  body.  * 

39.    Intravenous  anesthetics  have  a  i   /)   analqesic  effect.    They  are 

used  only  for    procedures"! 

£0.    8asal  anesthetics  are  used  to  produce   .   prior  to 

administration  oT  aeneral  anesthetics. 


V 
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41.  Preanesthetic  medication  prepares  the  patient  for  surgery  in^tte-foOOwrhg  ways. 

a.  ^  :  ,  ■ 

b.  .  :  -fr  

C.  :  1  —  ;  '  ■  

d.   —  -  

42.  A  major  drawback  of  Ether  and  several  other  inhalation  anesthetics,  is  the  danger  of 


43.  Cyclopropane  and  Chloroform  sensitize  the  heart  to   

44.  Match  the  general  anesthetics  in  column  A  with  the  classes  in  'column  B. 
Column  A  Colunm  6 

  Thiopental  %  Inhalation 

Chloroform  b.  Intravenous 


Ha loth a ne • 

Cyclopropane 

Ether 


45.  When  usi-ng  nitrous  oxide  there  is  a  danger  of 
weak  anesthetic  potency. 


due  to  its 


Analgesics 

46.  Analqesics  are'drugs  used  to  relieve 
oatient'  to  lose*  


without  causing  the 


£7.  Nonnarcotic  analqesics 
called  an  


effect. 


elevate  body  temperature.    This  is. 


48.  \nnarcotic  analqesics  are  effective  in  pain  arising  from  skeletal 
They  are  ineffective  in  relieving  ,  Pain-  - 

49.  Analgesics  such  as  Aspirin  are  also  used  tojrelieve  symptoms  of  

50.  Salicylates  such  as  Aspirin  and -Sodium  Salicylate  have  

and   . 


fever. 


effects. 


SI     Aniline  derivatives  such  as  Phenacetin produce  a  condition  of  the  Wood  Jcnown  as 

after  lbnq  periods  of  hiqh  do^aae. 

sT  Pvrazo-lon  derivatives  such  os  Phenylbutazone  and  OxyphonhuU^onr  produce  a  condition 
of  "the  blood  known  as  after  lon0  period',  of  hi<,h  dovv,e. 

53.    Colchicine  is  used  to  relieve  pain  in  acute   [ — . 
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.5$,    Match  the  generic  names  in  column  A  with  the  drug  groupings  in  column  B. 


Colunm  A 


( 


AcPtomi  nophen 


Phenylbutazone 

Acetylsalicylic  acid 

Phenacetin 

Indomethacirt 

EthoheDtazine 

Oxyphenbutazone 

Propoxyphene 


Column  B 

a.  Sal  icylate 

b.  Anil  ino  Privation 

c.  I'ymzole  derivative 

d.  Miscellaneous 


Analgesics  -  Narcotic  ' 

55.    Narcotfc  analgesics  differ  from  nonnarcotic  analgesics  in  that  they  produce 


,  and 


561    Morphine  is  effective  in  almost  all  types  of  pain,  but,  is  used  primarily  for 
'  %<    pain. 

57.    Match  the  sites  of  action  in  column  A  with  the  effects  of  Morphinfe  in  column  8. 


Column  A 


, Respiratory  center 
Vomiting  center 
Cough  center 
Pupils 

Gastrointestinal  tract 
Spinal  cord 
Pain  center 


Column  B 
a.  Stimulation 
*b.    Depression ■ 

c.  '  Constri  ction 

d.  -Constipation 


it 
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Death  in  narcotic  overdose  is  usually  due  to 
59.   ,Codeine  is  most  widely  usod  in  /_ 


60  Naloxone  and  Levall orphan  are  narcotic 
61.    Aoomorphine  is  used*  for  its   


,  proportions. 


effects . 


62.    Meperidine  and  Methadone  are 


opiates. 
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63. 


is  used  in  the  treatment  of  Heroin  addiction. 


64.  *  Match  the  generic  names  in  colunm  A  with  the  drug  groupings  in  column  B. 


Column  A  . 

  Camphorated  opium  tincture 

.   Hydromorphone 

Naloxone  ^ 

  Meperidine 

  Codeine 

  LevaTl orphan 

  Methadone 

  Apomorphine 

Psychotherapeutic  Drugs 

65.    List  the  two  types  of  mental  illness. 

a.  !—  

b.   ,   i — 


Column  B  , 

\l    Opiate  alkaloid  • 

b.    Semi -synthetic  .opiate 

c>    Synthetic  or  nonopiate  narcotic 


,,   constitutes  the  lesser  degree  of  mental  illness, 

and  are  those  for-  which  conmitment  to  a  mental  institutTQn  is  usually  not  necessary. 

67.    List  the  two  types  of  neuroses. 


.  a. 
b. 


•    constitutes  a  more  severe  degree  of  mental 

niness,  and  are  those  tor  which  conrnltaent  to  a  mental  institution  is  usually  necessary. 

69.  An  example^  organic  psychosis  would  be  _  1_»  .  -—  * 

70.  Two  examples  of  functional  psychosfs  are  .  


and 


71.  The  two  major  types  of  drugs  used  to  tre?t  mental  illness  are 
and  _  \   ' 


72.  Tranquilizers  have  a   ^ 

73.  Major  tranquilizers  are  used  to  treat 
Hnor  tranquilizers  are  used  to  treat   


effect  without^dulling  the  senses. 

;  whereas , 


74  ^henothiazine  derivatives  are  used  in  the  treatment  of 
for  relief'-'  and 
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75.   is  an  examPle  °f  a  phenothiazine. 

76.  Chlordiazeooxide  and  Diazepam  are  tranquilizers 

and  are  used  to  treat     . <%   *  ■ 

77.  Antidepressants  are  usied  in  mental  illness  when  the  predominant  emotional  symptom  is  , 

73.    List  the  two  major  classes  of  antidepressant  drugs. 

a.   • 

b.  

79.  List  the  generic  name  of  drugs  used  in  the  treatment  of  depression. 

a.  .  

b.  V  

c.  i  :  -   ' 

d.  

e.  

80.  List  the  major  and  minor  tranquilizers. 
Minor  Tranoui 1 i zers 

t 

a-   ■  ^  r- 

b.  

c.  _^  


Major  Tranqoi  1  izers 
Nonphenothiazine  derivatives 

a.  

b.   


Phenothiazlne  derivatives 
a.  L_ 


d. 
e. 
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QUESTIONS 


ORU6S  ACTING  ON  THE  AUTONOMIC  NERVOUS  SYSTEM 


  system  innervating  • 


1.  The  autonomic  nervous  system  is  a  

v.isceral  organs.  « 

2.  The  sympathetic  and  parasympathetic  divisions  of  the  ANS  innervate  the  following 
structures. 


a. 


b. 


c . 


3  Preparing  the  body  for  fight,  flight  and'  fright  is  the  general  function  of  the 

\,    '  division.  i 

4  Acting  to  protect,  conserve  and  store  body  energy  is  the-general  function  of  the 

 *  division. 

5.  The  sympathetic  division  of  theJHS  has  (long/short)-'pregangl  ionic^fibers. 

6.  The  parasympathetic 'division  of  the  ANS  has  (long/short)  postganlionic  fibers. 

7.  The  neurohormone  between  ^postganglionic  fiber  and  effector  organ  in  the 
sympathetic  division  of  the  ANS  is   ,  :  

8.  The  neurohormone  between. the  postganlionic  fiber  ^pd  effector  organ  in  the 
parasympathetic  division  of  the  ANS  is  .  .  * 

9.  State  the  effects  of  the  sympathetic  and  parasympathetic ^system  on  the  following 
body' structures, 

SYMPATHETIC  PARASYMPATHET 


a.  Cardiac  Muscle 
(1)  Rate 

'  (2)    Force  of  Contraction 

b.  Smooth  Muscle 

(1)  Gastrointestinal  System 

(a)  Peristalsis 

(b)  Sphincters 

(2)  Blood  Vessels 

(a)  Gastrointestinal 

(b)  Skeletal  Muscle 

(c)  Skin 

(d)  Coronary  Vessel 


f 
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SYMPATHETIC 


PARASYMPATHETIC 


c.  Gland  Secretion 

(1)  Sweat 

(2)  Gastrointestinal,  Nasal 

and  lacrimal 

d.  Blood  Pressure 

e.  Mental  Activity 

f.  Metabolism 

g.  Pupils 

10.   Match  the  fol lowing. 

  Sympathomimetic 

4 

  Sympathol yt l c 

% 

  Pa rasympathomimeti c 

  P a ra  sympa  thol  yt i  c 


a.  Cholinergic  blocking  agent 

b.  Adrenergic  aqent 

c.  Adrenergic  blocking  agent 

d.  Choi inergic  agent 


11.  List  in  the  blanks*  below  whether  the  following  class  of  ANS  drugs  have  a 
sympathetic  effect  or  parasympathetic  effect. 

a.  Sympathomimetic  a  

b.  Sympatholytic  ,  


Parasympathomimetic 
Parasympatholytic 


13. 


Sympathomimetic  drugs  produce  ,  . 

SuDply  the  uses  for  the  following  sympathomimetic  T^ugs. 


of  sympathetic  receptor  sites. 


a-  Epinephrine 


(i) 

(2). 
(3) 


b.  levarierenol, 

c.  Metaraminol 
a.  Isoproterenol 


(.1) 
(2) 
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e.  Ep}iednne  -  0 )  _ 

(2)  _ 
^\(3)  _ 
(4)_ 

f.  Phenylephrine'  -  (V)  j_ 

(2)  _ 


(3)  _ 

(4)  ' 


g.  Phyenyl pro  pa nal amine  (1) 

(2)  , 

h.  Dextroamphetamine  0  ) 

(2)' 
(3) 

i.  Diethylpropion 

j.    Tetrahydrozol  ine  (1) 

■  (2) 


k.  Pseudoephedrine   

1.    Oxymetazoline   .  ,  

m.    Xylometazoline   .  , 

14.  The  mechanism  of  action  of  sympatholytic  drugs  is   

sympathetic  receptor  sites. 

15.  Depression  of  one  division  of  the  ANS  produces  effects  similar  to 
 .   of  the  other. 

16.  Supply  the  uses  of  the  following  sympatholytic  drugs. 

a .    7ol  azo!  i  ne  _ 


.b.    Phentol amine 
c.    Propanolol  (1 ) 

(2) 


32 


46  J 


Ml 


17.    List  the  two 'mechanisms  of  action  for  parasympathomimetic  drugs, 
a.  >  ■  


v 


i 

18.    Supply  the  uses*  for  the  following  parasympathomimetic  drugs, 
a .    Bethanochol   *   .  


'  b.  Pilocarpine 

c.  Neostigmine  , 

d.  Echothiophate 

e.  Edrophonium 1 


(1) 
(2) 


19.  The  mechanVsm  of  action  for  the  parasympatholytic  drugs  is 
of  parasympathetic  receptor  sites.  ; 

20.  Supply  the  uses  for  the  following  parasympatholytic  drugs. 


a.*  Atropine 


b.  Propanthel ine 

c.  Benztropine 

d.  Oicvcloqine 


e.  Trihexyphenidyl 

f .  Scopalamine 

g.  CI indinium 


0>\ 

(2)  . 

(3)  _ 


(1)  . 

(2) 

(3) 

(1) 
(2) 
(1) 
(2) 
(3) 
M) 


h.  Glycopyrrolate 
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21.    Three  toxic  symptoms  of  atropine  poisoning  are 

a .   _  .  !  

b.   :   — : — - 

c. 


22.   Muscle  Relaxants  are  defined  as  drugs  which 


23.  Centrally  acting  muscle  relaxariEa  block  nerve  impulses  in  the 
and  — * 


24>  m  blocking  agent  exert  their  action  between  the  nerve  and 

the  muscle  where  acetylcholine  is  released. 

25.   The  sequence  of  muscles  to  be  affected  by  the  neuromuscular  blocking  agents  are 
as  fol  lows:  "  ^ 


b. 


26.  The  drug  used  as.-an  antidote  for  an  overdose  of  tubocurarine  is 

27.  The  two  ch'ief  uses  of  muscle  relaxants  are 


a. 


b. 


28.   Match  drugs  in  column  A  with  modes  of  action  in  column  B. 


Column  A 


Meprobamate, 

Meph(enesin 

Tubocurarine 

Carisoprodol 

Succinylchol  ine 

Chlorzoxazoneo 

OrDhenadnne 

Methocarbamol 


Column  B 

a.  Centrally  acting  muscle  relaxants 
)  b.    Neuromuscular  blocking  agents 
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DRUGS  ACTING  ON  THE  CIRCULATORY  SYSTEM 
QUESTIONS  ^ 
1.    The  section  of  the  heart  wall  which  serves  as  a  protective  covering  is  the  


The 


The 


is  the  heart  muscle  itself. 


is  the  interior  of  the  myocardial  walls, 


and  forms  the  chambers  of  the  heart. 


4.  Deoxygenated  blood  is  received  into  the  heart  in  the  ^  

and  passes  to  the   which  pumps  deoxygenated  blood  to 

the  lungs  for  oxygenation.    The  oxygenated  blood  is  received  in  the  ^  

and  passes  to  'the  where  the  blood  is  pumped  throughout  the 

body.  •  t  - 

5.  Oefine  heart  failure.    /  -  • 


An 


is  any  disturbance  in  the  normal "rhythm  of  the  heart. 


ft 

7.    A  heart  rate  of  approximately  50  beats  per  minute  would  be  described  by  the  'term 


8..  A  heart  rate  of/ approximately  90  beats  per  minute  would  be  described  by  the  term 


9..    Match  the.  following. 

Auricular  flutter 
Gonqestive  heart  failure 
'Emoolism 

Coronary  Thrombosis 
Symptom  of  Digitalis  overdose 
Symptom,  of  Qui ni  dine  overdose 
Arteriosclerosis 
•  Procainamide  t^ronestyl ) 
Nitroglycerin 

Pentaerythritol  Tetranitrate 
(rerur^e) ' 


a.  -  180-400  uniform  beats  per. minute 

b.  Prophylactic  coronary  djlator 

c.  Transfer  of  an  intravascular  mass  from 
.   point  of  origin  • 

d.  Cinctionism 

a.    Formation  of  a  clot  in  coronary  artery, 
resultinq'in  obstruction  of  that  vessel. 

f.  Administered  sublingual^  for  angina  pectoris 

g,  Greenish-yellow  vision  '  v 

h\»  Loss  of  elasticity  of  arteries 

l.    Heart  can't' pump  all*blood  out  that  is 
supplied  to  i t. 

j.    Treatment  of  ventricular  arrhythmias 
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10. 
and 
11. 


12. 
13. 


Hypertension  can  be  divided  into  two  classes,  called   ,  

..  '        -      -  .     N  '  '      -■  ■  '  - 

Match  the  jfollowinq  to  their  class  of  hypertension. 

Abou*  90  percent  of  the  cases*      -  a.-  Primary 

  CaJSe  unknown  '  '    _     '  b:  Secondary 

-  About  10  percent^f" all  cases^ 

  Cause  well  Refined 

Guanethidine  Sulfate  is2^  ,  


agent. 


Name  four  functions  of  the  blood. 


a. 
t 

b. 


c. 

-d. 


T 


14. 
the 

15. 


Anemia  is-  a  Tack  of  ,  

^lood.  - 

Match  tjie  following  anemias  with  pauses 
 ^  Aplastic  anemfa  ,  . 

Perni cious  anemi a 

Hemolytic  anenria 

Iron  deficiency. 


jor  red  blood  cells  in 


a.  Inadequate  quantities  of  iron  for  the 
^  formation  of  hemoglobin 

b.  Bone  marr^Kceases  to  function  as^ producer 
of  blood  cells  Q 

c.  Results  from  excessive  loss  of  blood 

d.  Young  red  bldod  cells  dojiot  mature  due 
"  to  vitamin  812-  deficiency  t 


16. 
\1 , 


increase  the  hemoglobin  content  of  the  blood. 


List  two  coagulant  drugs  and  their  route  t>f  administration. 
q  *■  .*    Route  of  Administration 


a. 


V 
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QUESTIONS 


<4 


ENDOCRINE  SYSTEM 


1.    Adrenocorticoids  are  secreted  by  the  ■ 

.2.    The  two  classes  of  adretial  hormones  are  the 

,  t,  — _ — — 

3.    Glucocorticoids  have  a  pronounced  effect  on  metabolism  of 
 ,  and   


J*of  the  adrenal  qlands. 
and 


during  periods  of 


and 


4.  The  output  of  glucocorticoids  is  greatly   

physical  stress. 

5.  Miq&falocorticoids  primarily  affect  the  _>  

balanceiof  thfc'body.  • 

6.  Mineralocorticoids  cause  sodium  retention  and   

7.  When  the  adrenal  cortex  has  an  abnormally  low  secre.tion,  characteristic  symptoms  known 
as   disease  develop.  r  ,  * 

3.    General  steroid ^therapy  (a  term  to  indicate  glucocorticoids)  is  used  to  treat 

a.  * 


loss. 


b. 
e. 
d. 
e. 


O,  Insulin  is  mm  m ted  by  thp  ht»ta  cells  of  tho 
'10    Insulin  rpijiiliilos  *  *  


im*tiih()  1 1  Mil 


11    Diabetes  n>el  1  i t us  is  a  condition  marked  by  the 


of  insulin: 


12.  Unlike  NPH  and,  ?ZI  Insulin,  Lente  Insulin  contains  no  foreign 


13.  Matcn  the  following  insulins  withr their  onset  and  durations  of  actions 


f 

Onset  4  to  6  hours,  duration  24-48  hours 
Onset  2  hours,  duration  16-24  hours 
Onset  1  hour,  duration  6-8  hours 
Onset  afld  duration  same  as  NPH  Insulin 


a.  Regular  Insulin 

b.  Lente  Insulin 

c.  NPH  Insulin 
'd.  PZI  Insulin 


U.  Tnyroid  deficiency  from  birth  produces  dwarfism,  called 
15.    Myxedema  results  from  severe   *  


in  adults. 


parathyroidism  results  in  hypocalcemia,  while 


parath/roiaism  cause,  decal cifrcation ,  a  condition  marked  by  soft  and  fragile  bones. 
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17.    The  antithyroid  agents  inhibit  the  synthesis  of  the 


18.  Ttte  parathyroid  hormone  regulates  the  exchange  of 
between  the  bones  and  body  fluids. 


hormone. 

•  -3T 


19.  The  primary  female  sex  hormone  is 
^    20.    Progesterone  suppresses <.  


21.    The  male- sex  hormones  are  called 


22.  (TeStosterone/MethyltestosteroneO  is  the  cirug  of  choice  for  oral  administration 

23.  Match  the  following. 
 '  Testos  terone 

  Dimethi$ter6ne  with  Ethinyl  Estradiol 

  Norethandrolone  ^ 

'  -  Norethindrone 


Estrogenic  substances  conjugated 
Norethindrone  with  Mestranol 


a.  Androgen 

*  b.  Estrogen  . 

^c.  Progesterone 

.  d.  Sequential  oral  contraceptive 

e.  Nonsequential  oral*  contraceptive 


iiol  tfiacet 


ate  with  Mestranol 


Ethynodiol 
Estradiol 
Norethynodrel  with  Mestranol 
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QUESTIONS 
1. 


MISCELLANEOUS  DRUGS 


are  organic  dietary  substances  necessary  for  the  maintenance  ' 


of  normal  body  function.  ^ 
2.    Since  most  vitamins  are  not  synthesized  in  the  body,  they  must  be  supplied  from 


3.    Match  the  following  vitamins  with  the  appropriate  classification. 


,Vitamin 
Vitamin  B5 
Vitamin  6-j 
Vitamin  E 
Vjtamin  K 
Vitamin  C 
Niacin 
Vitamin  B£ 
Vitamin  A 
Vitamin  0 


a.  Water  soluble 
.  b.    Fat  soluble 


4.    Nonavitamin  tablets,  Heptavi.tamin  tablets,  and  Octavitamin  drops  are  all  used  to  treat* 

-  ,  

3.^  Match  the  following  vitamins  with  the  appropriate  deficiency  disease. 


Vitamin  B-, 
Vitamin  ^ 
Vitamin  Bg 

Vitamin  B]2 
Vitamin.  K 
Niaci  n 
.Folic  acid 
Vitamin  A 
Vitamin  D 


a.  Megaloblastic  anemia  « 

b.  Blood  .coagulation 

c.  Pellagra  and  vasodilation 

d.  Beri  Beri  . 

e.  Pernicious  a^mia 

f .  Rickets 

q.  Niqhtblindness 
f 

h.  Nausea 

i .  Pel  lagra' 


6.  A  condition  that  exempts  the  body  from  contracting  a  contaqious  disease  or  which  enables 
U  to  resist  infection  is  known  as 
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7.  That' immunity  which  normally  exists  in  a  human  (species-race)  is  ffe 

immunity. 

8.  A  specific  immunity  that  does  not  occur  naturaUy,  but  is  induced  actively  or  passively 
into  the  .body  is  known  as   ^  g_  immunity. 

9.  TwJ  types  of  acquired  immunity  are  _j  -        and   *  • 


10.   

antibodies . 


11. 


antibodies  not  produced  by.  the  organism's  own  boay  cells. 
12.  An^antibody  that  neutralizes  a  toxin  is  called  an 


acquired  immunity  is  when  the  body  itself  produces  the 


acquired,  immuoity  is  a  temporary  immunity  provided  by 


13.  A  substance  that  causes  the  formation  and  appearance  of  specific  antibodies  in  the 
bloodstream  is  an  _  .  s 


14,  Antigens  produce* 


immunity/ 


15.  Toxoids  are  usually  modified  with 
but  not  its  antigenicity. 


16v  Match  the  type  of  drug  with  i tsj*definition 

  Vaccine 

'  Toxin 

-   Toxoid 

.   Antitoxin 

  Antisera  (serum) 


to  reduce  its  toxicity 


a.  A  specific  antibody  capable  of  neutralizing 
a  specific  toxin 

b.  Poisonous  substances  liberated  by  micro- 
organisms 


c. 


Sterile  solutions  or  .suspensions  of  killed^ 
or  attenuated  live  microorganisms 

A  detoxified  toxin,  chemically  modified  to 

be  low  in  toxicity  but  hiqh  in  antigenicity 
« 

Blood  serum  of  an  animal  or  human  that  con- 
tains antibodies  against  an  infectious  disease 


r 


17.    Match  the  class  of  drug  with  the  type  .Of  immunity  it  provides. 


Vaccine 
.^oxin 
Toxoid, 
Antitoxin 
Antisera 


a.  Diagnostic  aqent 

b.  Passive  immunity 
f 

Active  immunity 
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ERIC 


18".    Match  the  tests  with  the  appropriate  disease. 

  Schick  test  -a.    Scarlet  fever 


Oick^test 

Tuberculin,  Purified 
Protein  Derivative 

Tine  test 


b.  Diphtheria 
^  c.  Tuberculosis 


1'9.  A  sensitizing  protein  or  antiqen  when  introduced' into  the  body  gives  rise  to  the 
formation  of  -  . 


20.  A 


21.    Histamine  poisoning  causes  

stomach,  intestine,  and  uterus,  therefore 


in  blood  pressure  is  an  effec>~crf  histamine  poisoning. 

of  the 


may  occur. 


22.  Because  of  its  marked  stimulation  of  gastric  juice  secretion,  histamine  is  used  to 
differentiate  between  true  or  false   :  ;  . 

23.  Direct  antaqonism  of  histamine  is  the  mode  of  action  of  the    ^  >xjruqs. 

24.   .  is  the  most  common  side  effect  of  the  antihistamines. 

25.  Two  antihistamines  widely  used  in  the  prevention  and  treatment  of  motion  sickness  are 

 ,  and*  f  . 

i  1  « 

26.  Druos  that  increase  the  rate  of  flow  of  urine  ere  called   > 

27.  Diuretics  are  used  to   '  .  , 


23.    The  four  classes  of  diuretic  drugs  are 
a  .   .  '  

b.  *  

c.  ' 


,  and. 


d. 


29.    Hydrochlorothiazide  is  approximately 
Chlorothiazide. 

3C.    Match  the  following  drugs  with  their  appropriate  classification.  A 
Meralluride 


times  more  potent  than 


Manni to^^y 
Spi  ronolactone 
Ammonium  chloride 
^cetazolamide 


a..  Osmotic 

,  b.  Acid  forming  salt 

c.  Mercurial  * 

d.  Carbonic  anhydrase  inhibitor 
•6.  Aldosterone  antagonist 
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31.    A  drug  given  to  increase  bronchial  secretions  and  to  facilitate  the  expulsion  of 
sputum  is  classified  as  an   ,  k  * 

-32/  Drugs  that  act  to  soothe  acute  inflammation  by  aidinq  the  secretion  of  protective 
"mucous  are  classified  as'     '  expectorants. 

33.    Drugs  that  act  to  stimulate  repair  in  chronic  inflammatory  processes  of  the  mucous  ^  „ 
membranes  of  the  respiratory  tract  are  called   _J  expectorants. 

*       34.    Drugs  that  act  through  central  depression  of  the  cough  center  are  classified  as 


35.  Agents  used  to  contract  the  uterus  and  speed  delivery  'are  referred  to  as 

36.  Prolonged  therapy  with  Ergonovine  Maleate  may  lead'  to   


4t 

37.    Methylergonovine  Maleate  has  the  same  action  as  Ergonovine  Maleate  but  its 

 t  and  are  greater. 

38     Oxytocin  acts  directly  on  the  smooth  muscle  to  produce  rhythmic  contractions.  Its 

action  is  more        -  :  and  of  duration 

than  that  of  Ergonovine. 

39^  .  can  be  employed  in  the  control  of  postpartum  bleeding. 

40.  Organic  catalysts  produced  by  living  orqanisms  are  called"  

41.  Enzymes  are  named  using  three  methods. 

a.  .  By  adding   to  the  root  of,  the  substance  being  acted  ypon. 

b.  By  adding   to  the  roof  of  the  reaction  taking  place'. 

c 

\  c  ;  that  is  callinq  it  a  name  without 

regard  to  anything  else.  '  \^ 

42.  The  enzyme  that  acts  against  Hyaluronic  acid  'to  increase  the  area  of  distribution  of 
liauids  in  tissue  spaces  and  facilitates  absorption  is  .  1« 

43.  *An  enzyme  preparation  used  as  an  emergency  drug  to,  inactivate  penicillin  is 

  »  % 

<   w 

44.  Two  nitrogen  mustard  preparations  used  as  antineoplastics  are   *  

and   i  .  •  / 

45^J  The  antineoplastic  agents  are  sometimes  referred  to-as  agents., 

46.    Prostate  cancer  is  sometimes  treated  with  ,  . 

breast  cancer  wi^h  :  • 
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GLOSSARY 

f  PREFIXES  AND  SUFFIXES  USED  IN  MEDICAL  TERMINOLOGY 

*he  folltwinq  prefixes  and  suffixes  should  be  studied  carefully.  They  -will  be -used 
throughout  your  career  in  the  pharmacy  in  addition  to  beinq  used  in  this  workbook. 


Prefix  ori  Suffix 

a  -  ' 

an- 

ad- 

alo- 

andro-     '  . 
iante- 
anti- 

Drady-, 
carcinoma 
cardio 
cephal 
cer^  cera 
•cid,  oide 
-ci  se 
contra- 

ccrt i- ,  cortex 

cost 

cu-ti 

cyst 

cyt 

demo-,  dermato 

.dextr 

dys- 

ect- ,  ecto- 
ede- 


Definition 

negative  prefix,  (before  consonants) 

negative. prefix  (before  vowels) 

near  or  to 

white  0 

man 

before 

against  (antacid  -  i  dropped 
before  vowels) 

s  1  ow  ^  * 

mal ignant  tumor 
heart 
-.  hea<3 
wax 
kill 
cut 

aqainst,  counter 
bark,  rind 
rib 
skin 

bladder,  fluid  filled  sac 
cell 

skin  l 
on  the  right 
bad,' pain,  improper 
outside 
swellirio 
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Example 

asepsis,  asexual 
anaerobic 
adrenal  ■ 
albino 

androqen  * 
ante  mortem,  ante  cibos 
anticoagulant  * 

bradycardia  - 

electrocardiogram 
encephali  tis 


V 


.  bacteri'acide 
incise ,  excise 
contra  inch*  cation 
cerebral  cortex 
intercostal 
subcutaneous 
cystitis 

> 

erythrocyte 
dermis ,  dermatology 
oculus  cfexter 


"dyrerrtSry 

ectopl asm ,  ectoparasite 
' edema 


'  i 
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Prefix  or  Suffix 

Definition 

enter- 

intestine 

erythro- 

red 

extra-^ 

outside 

-facient 

make 

febr- 

fever 

yellow 

r 

gastr-  «*  , 

stomach 

gloss 

torvgue 

glyc->  qluco- 

sweet 

gyn-^ 

woman 

hemo- 

fclood 

hepat 

1  iver 

hist- 

tissue 

?  hyper-  4 

over ,  too.much 

hypo- 

under,  tQo  little 

hystero- 

uterus ,  womb 

-iasis 

condition  of 

inter- 

between 

intra- 

within 

-itis  j  , 

inflammation 

kerat 

horn 

lep- 

seiz'ing 

Teuco-,  leuko- 

white 

1  i  ngu 

tonque 

<  liro- 

fat  ; 

r 

vsi s 

loosen,  dissolve 

meoa- ,  macro 

large 

___:smal  1 '  _         -  * 

V 

breast 

* 

) 
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Example- 

dysentery 

erythrocyte 

extracellular 

rubifacient 

febrile 

riboflavin 

qastritis  a  » 

f 

hyperglycemia 
qynecology 

hemoglobin,  hematology 

hepatitis 

histology 

hyperirri table,  ^hypertension 

hypotension,  hypodermic 

hysj-prpctomy 

helminthiasi  s 

intercostal 

intravenous 

appendicitis  * 

keratolytic 

epilepsy,  narcolepsy 

leukocyte 

subl inqual  m 

lipid 

hemolysi  s 

mi  crobft 
mastitis 


» 

Prof  iv   nir  Qi § r  i  v 

riot  i  rii  ^irtn 

uci i n i l i on 

month 

\ 

o 

f  i  in  ni  ic 

runqus 

.mi ta  in  i 

-roye  i  o 

narrow ,  spi nal  cord 

mtic  r  1  a 
HSU  3  L  1  C 

narco-  1 

sleep 

necro- 

death 

neO-  4 

new 

nonh  v*n  — 

Ncpri i  u- 

k i aney 

neuro** 

nerve 

nn  1 1  n  — 

eye 

tunior  or  swe  i  i  i  nq 

rftnHi f i  nn  nf 

LVIIU  1  I  I  Ull    U  1 

*0S t6X)  » 

bone  / 

f  -  » 

oto 

ear 

path 

sickness ,  disease 

ped  (Greek)  % 

child 

-penia 

too  few 

-phacia 

eat,  swallow,  speak 

phi eb- 

vein  - 

plasty 

operative  revision 

%  post 

after 

heat 

">c purl-  • 

id  i  be 

renal 

kidney 

-**^hea 

flow 

rhino 

nose 

♦sclera 

Hard 

sep 

rot,  decay 

-sinister,  sinistra 

on  th£  left  side 

-stasis 

stoppaqe 

stona 

rcouth 

tao  * 

fast 

, tKromb- 

lump,  clot 

s7 


Example 

menstrual 

mycosis 

osteomyelitis 

myocardium 

narcolepsy,  narcotic 

nebphyte,  neonataJ  « 
nephritis 

neuralgia,  neurology 

'oculist,  oculus  dexter 

,  ■  V 

hematoma  <, 

\ 

mycosis  9 
osteology 

otologist,  otoscope,  otic 
psychopathic 
pediatrics  * 
leukopenia 

dysphagia 
phlebitis 
rhinoplasty 

post  mortem  postoperative 
pyroqen 

pseudoreaction 
adrenal 
.  diarrhea 
rhinitis 

arteriosclerosis 
sepsis 

oculus  sinister 

bacteriostasis 

stomatitis 

.tachycardia 

thrombosis 
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ANAT0M*Y  AND  PHYSIOLOGY 


QBJECTIVES 

When  vou  hate  completed  this  Programmed  Text,  you  will  be  able  to  list 
and  define  the  factions  of  the  major  parts  and  systems  of  the  human  body. 

INTRODUCTION 

This  text  is  designV  so  that  you  will  go  through.it  step  by  step.    Each  • 
frame  or  step  of  instruction  is  designed  to  teach  you  a  sma  1  bit  of  infor 
mation.    Confirmation  for  each  step  is  given  immediately  below  the  slaves 
(//////////)     You  should  slide  a  mask   piece  of  paper)  down  the  page  until 
tie  slashes  are  barely  expo^T  Read  the  information  and  respond  as  you  are 
d Tree  ed     Then  slide  <he  mask  downward  and  confirm  your  response,  flo  not 
proceed  until  you  have  responded  correctly.    If  you  require  assistance,  see 
your  instructor.  _ 

INFORMATION 

This  PT  has  been  designed  to  teach  you  the  anatomy  and  Physiology  required 
for  you-  to  satisfactorily  perform  as  a  Pharmacy  Specialist,  AFSC  90530. 
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Chapter  One 


1.     The  human  body  is 
plain  a  simple  means  o 
organs,  and  systems, 
ters  in  this  book  will 
together. 

The  human  body  is 
dent  but  works  togethe 
body  is  cojnparab  le  to 
make  up  a  team,     lq  th 
cell  "teamwork"  or  tis 


MAIN  UNITS  OF  BODY  STRUCTURE 

a  very  complex  form  of  life.     This  chapter  will  ex- 
f  describing  the  body.-we  will  discuss  cells.,  tissues, 
Once  you  have  this  organization  i-n  mind,   later  chap- 
be  easier  to  study  since  you  know  how  each  pdrt  fits 

\       "  ' 
made  up  of  millions  of  cells.     Each  cell  is  indepen- 
r,  with  similar  cells  to  form  tissue.     Tissue  in  the  ' 
a  group  of. eleven  individual  football  players  that 
e  il lustrations  below  select  the  one  that  best  shows 
sue  • 


///////////////////////////////////////;/////////////////////////////////// 


Correct 


response : 


2.     Tissue  is  formed  of  cells  that  are: 

a.  v  independent  but  joined  together  in  a  group, 

b.  independently  operating." 


1 1 1 1 1 1 1 1  It  1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 / 1 1 / 1 1 1 1 1 1 1 1 ! , 
Correct  response:  a 


00 


* 


^3 


W£en.we  find  different  types  of  tissues  working  together  to  do  a  certain 
job,  it  is  called  an  organ. 

From  the  illustrations  on  the  next  page,  select  the  one  that  best 
represents  an  organ. 


///////y//////////7/////////////////////////7^///////////////////////////// 

Correct  response:     d  »  -  .1  * 


4.     Select  the  true  statement(s) ^>elow: 

.  a.     An  organ  is  a  group  of  similar  cells,  working  together* 

b.  Tissues  are  different  components  of  an  organ. 

c.  Cells  can  neveor  be  found  in  organs. 

////////// /////////////////////////////////////////////'////^///////////////' 


Correct  response;  b 


5.     Perhaps  you/have  heard  someone  speak  of  the  circulatory  system  in  the 
body.     They  are  referring  to* all  the  organs  that  workv  together  to  circulate 
blood*  *  r  1  1 

From  the  Jist  belo*7  match  the  organ  with  its  system^ 

 1.     B-52  bomber  a.  ink 

 2.     briefcase  b.  wings 

 3.     ball  point  pen  c.  handle 

p           4#     TV  d.     picture  tube  ^ 

11 11 11 1111  in  1  riii  in  1 1 111  minium  mm  inn  1 11 Hti  mini in iiiiimi 


Correct  response:   1 .     b  ,     2 , 


.4. 


Which  statement  below  bes t- describes  a  system? 
a*     Composed  of  organs  working  together. 

b.  Smallest  part, of  the  body.  4 

c.  A  group  of  tissues  with  a  special  function* 


.///// //n  nn ////////'/ //////////////// n /////// nn //////////// mm  mm 
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Correct  response: 


^    ,7.    "Arrqi^e-  thv~  ti^ty-be  1  ow  f  rom  the  nrdjt- cample x~ to—tire -^1117015-5  t .  Tn^nroyir 
complicated  should  be  first.  e      *    *  . 

tissue,     system,     cell,     organ        '  * 

a  •  *  b.  -  c.  ,       d . 

<  •  ■  - 

II I II I  III  I  III  I II I II II II I  III /III  III  III l/ll/l II II /III  11/11  III l\ll 1 1 II I II I II I 
^ Correct  response:     a.  system     .     b.  organ        c.   tissue        d,  cM  1 


8.     Match   the  definition  with  its  correct  body  structure, 

^»  1*.   cell  *  a.  combination  of  tissues  having  a 

common  function. 

 2.     tissue  b  .'^combination  of  cells  having  a 

common  -  function. 


ERLC 


_3.     organ  c\  smal'lest  unit  of  organization*  in 

,  the  body. 

_4  ♦     system  d.   combination  of  organs  having  a 

common  f uncti on • 


/^//^////////////////////////v///////////////////////////////////////////// 

Correct  response:     1.     c  ,         2.     b  ,     ^  3.  .  a, ,        4.  d 


9.     Before  going  on  to  study  the  nine  systems  found  in  the  body,   let  *us 
talk  aty>ut  cell  struptjure. 

Each  cell  is  covered  by  a  cell  membrane  which  gives  shape  to  the  cell, 
Pores  within  this  wall  allow*  for  the  exchange  of  materials  inside  and 
outside  the  cell. 


Identify  each  statement  below.     If  it  applies  tothe  membrane,  mark  an 
M.     If  it* applies  to  the  pores,  mark  a  P. 

a.    Allows  food  to  enter  the  cell. 

b •    Surrounds  the  ce 11 . 

c .  :  Waste  products  .leave  the  cell: 

d.  Oxygen  enters  the  cell. 

e .  Protects  the  cell. 

ii  nr//ii/iii  iiiiii/ /l /////// //////////// ////////// //////// mi  ilium  mi 

Correct  response:     a.  Mi      b.    M  ,      c.         ,      d.  jyj,     .e.    tt  .  • 
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10.  Within  a  cell  is  a  nucleus,  aitochondria,  and  ribosdmes. 

The  central  structure" that  controls  cell  activities  is  which  of  the 
,  following? 

(  ✓      a.  Nucleus 


-tr; — Mitochondrion' 


c.    Ribosome  <\ 

llllllllllllVIHIIIIIIIIIIIIIIUIIIIIIIIIIIIIlllllfff11111111111111111111 

Correct  response:     a    ,  , 

11.  The  mitochondria  are  structures . within  a  cell  that  combine  oxygen  with 
sugars  and  fats  to  produce  energy.  * 

A  mitochondrion  can  be  best  represented  by  comparing  it  to  a 

a.  factory.  -         .  . 

r 

b.  powerhouse  • 

c.  retail  store,, 

niiiijiiiuiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiii111111111111 

*      Correct  response:  b 

1  / 

12.    The  ribosomes  combine  amino  acids  to  build  proteins.  .  - 

A  ribosome  can  be  best  represented  by  comparing, it  to  a 
a^    factory.  . 

b.  powerhouse. 

c.  retail  store. 

Correct  response :     a        .       .  1  — _ 


l-U 


50, 


13.    In  the  lists  below,  match  the  pell  structure  with  its  function. 

-  '      ~    }•    Nucleus  -nv  —  a.    produces  energy 

 2«    Mitochondrion     .  b.    builds  proteins 

 3.^Ribosone  •    c.    control  center 

f////t////////U/J///l///////////////J///////f///////////f///, ,,,,,,, 

Correct  response:    1.  c        2.  a        3.  b 


SOd 
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„  Chapter  Two  • 

HUSCULAR  SYSTEM 


I.     Muscles'- are  the  organs  of  the  muscular  system*    During  this  chapter  we 
will  study  the  function  of  all  muscles  and  then  learn  the  three  types  of 
muscles,  *- 

"  f  •  '  .  * 
 First  let  us  study  some\plctures  to  get  a  simple  idea  of  how  mugcj-es- work. 


Consider  the  castle  with  its 
drawbridge  oyer  the  Boat,  How 
was-  th*  drawbridge  raised  to  keep' 
the  enemies  out? 


/////////////////////////////////////////////////////////////////////////// 

N/Correct  response:     Men  Inside  the  castle  would  wind  the  chain  up  and  pull 

'    tjie  drawbridge  up* 


2.     Here  is  "another  view  of  that 
same  drawbridge.     Compare  it  to 
the  picture  of  the  bones  of  the 
arm  and  the  biceps  muscle*  What 
happens  when  the  muscle  contracts? 

a*  • Fingers  fcove*  ^ 

b.  Forearm  pulled  up* 

/     c.  Shoulder  girdle  pulled  down* 

d.  Humerus  bends* 


tttititutf'tiiifiiiiiiuiiiiiiiifiiff/n/inifn//jii/iii/i/i/j/iifi//i///t 

Correct  response:  b 
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3,    Muscles  dp  work  when  they  contract  because,  usually,  something  moves* 
However.,  muscles  cannot  do  work  when  they  relax  (go  back  to  their  original 
shape.)  '  ___^___„   —  


Here  is  a  picture  of  that  arm 
after  the  farearn  has  been  raised.^ 
Suppose  you  wanted  to  lower  the 
forearm  slowly  but  steadily  (which* 
is  work  or  movement.) 

Draw  in  another  muscle  on  the 
am  which  could  lower  the  forearm 
by  contracting. 


fr 


///////'/ft///// ///)//// //////////////////////////'///////////////?/ ///////// 


Correct  response: 


When  this  triceps 
muscle  contracts, 
i t  would  pul 1  the 
forearm  down. 


4«    What  happens  to  the  biceps  muscle  when  the  triceps  is  contracted? 

a,  contracts  ^, 

b.  relaxes  ,  «> 

/////////////////////////////////////////////////////////////////////////// 

Correct  response:    b  *  f,' 

*  ■* 
**.  ' 

5.     What  happens  to  tht  triceps  muscle  when  the  biceps  is  contracted?, 
a,  contracts 

b/    relaxes  '  ^ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  / 1 1 1 1 1 1 1 1 1 1 N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Correct  response:  b 

■    '  ...  tr-5  •  V,.  . 
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6.*  Perhaps  you  have  seen  Mr.  Universe  flexhis  arm  to  show  off  His  muscles, 
In  youri  own  words,  describe  what  is  happening* 

\ 

/////////////////////////////////////////////////////////////////////////// 
*  » 

Correct  response:     Biceps  contract  and  bulge  while  the  triceps  relax. 


— — i*  — 


7.  Muscle  flexion  means  the  same  as 

a.  muscle  contraction 

b.  muscle  relaxation 

i //////////// /i n ////////// i i i i i i i i i i i i i / i i i // i i i / iti i i i n i i i i m i u i i  m  i i 

Correct  response:  a 

8.  Choose  the'correct  statement(s)  below: 
When  you  smile 

a,     muscles  which  lift  the  corners  of  the  mouth  contract. 
►         b.     muscles  which  pull  down' the  corners  of  the  .mouth  relax^ 

c.  all  muscles  of  the  face  contract-, 
d«     all  muscles  of  the  face  relax* 

////////////////////////////////////////////////////////////////////////// 
Correct  response:     Aa    and  b 

5  '  

9.  Although  muscles  can  contract  or  relax,   they  have  only  one  useful 
function--to  do  work  (or  make  something  move). 

To  make  something  move,  a  muscle  must 

a.  ,  contract 

b,  relax  f 

/////>///////////////////////////////////////////////////////////////////// 
Correct  response:  a 

10.  The  sole  function  of  muscle  is 

a.  contraction 

b.  relaxation 

i  ii  i  iii  i  ii  1 1  i'lii  ii  i  ii  i  iii  1 1  ii  i  ii  i  ii  hi  iiifm  iiiiiiiiiiiiiiiiiiiiiiiiiiirul 

Correct  response;  a 


512 :  . 
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11.    The  three  types  of  muscles  we  will  study-  are  skeletal,  smooth,  and 
|  cardiac. 

♦ 

You  already  know  a  lot  about  skeletal  muscle  from  studying  how  muscles 
work.     Skeletal  muscles  were\used  as  examples.     From  past  study,  skeletal 
muscles*: 

a*    hold  the  bones  together. 

b#    work  when  they  relax.  ,* 
c.    protect     the  lungs. 

d«    move  the  body.  ? 

r 

iiiiiiiiiiiiiiiiiiiiiiiiiiiifiiniiiiiiiiiuiiiiiiiiiiiiiiiiiniiiiiiium 

V 

'"Correct  response;  d 


12*     Let  us  take  a  closer  look  at 
the  skeletal  muscle  we  studied 
before.    The  part  of  the  muscle 
which  actually  contracts  is  called 
the  body  of  the  muscle.    The  narrow 
portions  leading  to  the  bones  are 
called  the  ends.  » 

Locate  and  label  the  body  and 
ends  of  the  muscle  shown. 


a. 

b. 


/////////////////////////////////////////////////////////////////////////// 
Correct  response:  a.  end,    b.  body,    c.  end 


13.  Why.  do  the  banes  move  when  the  "muscle  body  contracts?  (If  you  have  # 
difficulty  .answering  this  question,  refer  back  to  page  2*12  of  Chapter  Two. 

a.  Muscle  body  contracts  and  pulls  on  the  muscle  end*  whdcB  #re 
attached  to  the  bone* 

b.  Muscle  body  is  attached  to  the  bone  and  causes  the  bone  to  bend,  . 

ttjll  I  III /lit  I  III llll/fl I llllllll Ill/Ill  III  fill  tit  It  I  ill  1111111111111111111 
Correct  response:  a 
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HUJ  Muscl,*  end*  Attached  to  the.  bone  ire  called,  tindpns.t..  Khtn  a  baseball, 
player  complains  of  a  "pulled  muscle",  he  Mans  he  has  injured  the  tendon 


of  a'  auscle. 


Houltf  an  injured  tendon  ih  the  am  of  aj^aseball  pitcher^tre  painful 
when  he  throws  the  ball?  , 


of  a ^fci 


a.  Yes,  the  tendon  could  not  contract  4s  well  when  it* was  injured. 

b.  No,  if  only  the  tendon  is* injured  the  Muscle  would  not  hurt  when 
f  \ts  body  is  contracted.  ' 

c.  Yes,  eVerytiae  the  muscle  contracts  it  would  aggravate  the  injured 
tendon  by  pulling  on,  it. 

///////// /J///////// U// //////////////// /•//////// ///////////f/ ///////////// 

Correct  response^:     c  ,  ' 


0 
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15.     Choose  the  correct  statement (s)  below. 
Skeletal  muscle 

a.  has  a  body  and  two  endsl 

-    A  X  , 

b.  protects  the  heart.  * 

c.  holds  bones  together. 

d.  has  one  functions-relaxation. 

e.  moves  the/ body. 

//////////////////////;//////////////////////////////////////////////////// 

Correct  response:     a^api*    e  « 


4 


16.  Smooth  muscle  is  quite  different  f^om  skeletal  muscle,  Smooth  muscle 
occurs  in  layers  of  flat  sheets,  such  as  those  which  line  the  walls  of  the 
internal  organs. 

Which  illustration  below  best  illustrates  smooth  muse le  , layers? 


////////////} //////r///////f //////////'// ////////U///J///// ////////////////  < 

Correct  response:     a     ?    ^  ^ 

•  2-5 
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17.  Which  statement  below  is  NOT  true? 

Smooth  muscle  is  easily  distinguished  from  skeletal  mustle  since: 

a.  smooth, nruscle  is  not  attached  to  bones. 

b.  smooth  muscle  does  not  •  have  a  body  and.  two  ends. 

c.  smooth  muscles  cannot  contract. 

.    -  f 
n/iiH/i 1  ii  1 111 1 111 1 1  ii  a//////// mini  mi  ii  ii  mi  mi  i  milium  iiinin 

Correct  response:  c 


18.  When  each  layer  of  smooth  muscle  contracts,  the  muscle  appears  to, move 
in  waves.     The  ripplwxg  of  smooth  muscle  in  the  internal  organs   (such  as 
the  stomach  or  the  intestines)  is  called  peristalsis. 

»   What  is  meant  by  "the  stomach 

churns  food?"  -  * 

a*     Smooth  muscle  contractions 
cause  the  stomach  to  rotate 
like  a  cement  mixer. 

b.  Smooth  muscle  contractions 
.cause  ripples  in  stomach 

*  lining  and  help  mix  food 

for  digestion. 

c.  Smooth  muscle  contractions 
cause  the  stomach  to  move 
up  and  down.  ~ 

Correct  response:  b 


V 


iff 


19*.  Another  word  for  smooth  muscle  contractions  is 
rotation* 
-   b  .  extension, 
c.  peristalsis. 


//////////////////////////////////////7//V////////////////////////////////// 


Correct  response:  c 


51 
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20.  In  addition  to  the  walls  of  internal  organs,  smooth  muscle  is  foun 
in  blood  vessels  and  in  circular  bands' around  the  entrances  and  .exits  to 
some  organs.  • 

Consider  the  diagram  at  the  right* 

What  will  happen  to  the  passage 
of  fluid  if  the  doughnut  shaped 
band  of  muscle  contracts? 

a*  nothing 

b.  fluid  flow  will  stjpp 

c.  fluid  flow^will   increase  '  •  ^^L^****^  \  ^ 

iiiiiiiiiiiiiiiiu  111  tin  i //a//////////////////////?/////////////// in  i  ii  1 1 

Correct  response:     b  * 

21.  The  doughnut   shaped' bands  of  muscle  are  called  sphincters.     Why  are 
sphincters  used  at  both  ends  of  the  stomach? 

a#     Enable  the  stomach  to  hold^contents  until  properly  mixed. 

b.  Allows  stomach  to  squeeze  food  before  it  enters. 

c.  Permits  stomach  to  choose  those  foods  that  enter  and  leave. 

/////////////////////////////////////////////////////////////////////////// 
Correct  response:     a  >  ' 

 1  —  -\  ■  ■■  

22.  Actually,   sphincters  may  be  composed  of  circular  bands  of  skeletal  or 
smooth  muscle--in  many  cases  they  work  together,   like  In  the  anus.' 


ChoOse  the  statement  (s)  below  that  is/are  true.. 
Smooth  muscle  4 

a.  is  attached  to  /the  bone. 

b.  occurs  in  layer s^of  flat  sheets. 

c.  lines  walls  of  some  internal  organs  and  blood  vessels. 

d.  has  a  body  and  two  ends.  \ 

is  the  only  type  of  muscle  that  fotms  a  sphincter.  < 

//////////////////////y////////////////////////.//y///////////////////////// 


Correct  resp/nse:     b     and  c 
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23.  Cardiac  muscle  is  the  third  type  of  muscle  tobe^sjudied  4nd  can  only 
be  found  in  the  heart.  >^T^*^^ 

What  happens  each  time  the  heart  "beats"^ 

a.  Cardiac  muscle  contracts  and  pumps  blood, 

b.  -    Cardiac  muse le^re laxes  and  pumps  i)lood.  < 

c.  Cardiac  musc/e  in  the  veins  anrd  arteries  contracts. 

/////////////////////////////////////////////////////////////////////////// 
Correct  response:  a 

24.  The  work  of  cardiac  muscle  will  be  much  more  fully  explained  in  a  later 
chapter.     Remember  only  for  now  that  it  is  found  only  in  the  heart  and  is 
the  working  muscle  of  the  heart.  ^ 

Identify  each  example  below  by  its  muscle  type.  - 

a.     skeletal   1*  found  only  in  heart 

\.i  b.     smooth  *   2.   lines  walls  of  internal  organs  and 

blood  vessels 

c.     cardiac  •   3.  contraction  causes  blood  flow 

 4.  has, body  and  two  ends 

 5.  occurs  in  flat  sheets  ),  '* 

m  *  ^  6.  provides  bod^  movement  # 

///////////////////////////////////////////////////////////////"//////////// 
Correct  response:  1«  c  ,     2.    b  ,     3.     c  »     4.     a  ,    5.    b  ,     6.  a 
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Chapter  'Three 
THE   SKELETAL  SYSTEM 


i  Bones  are  the  organs  of  the  skeletal  system.     There  are  many  different 
shapes  -and  sizes  of, bones  but  they  all  Support  the  body. 

.  Which  example(s)  below  correspond  to  the  bones  in  the  t*ody? 

a.  leaves  of  a  tree 

b.  frame  of  a  car 

c.  windows  in  a  house 

d.  buttons-  on  a  shirt  , 

e.  rafters  of  a  roof 

ii  111 1 111 1 111 1  ii  i  mi  i  in  i  in an  i  mm iiiiiiiiiiiiiiiiiiiiiiiii allium 

Correct  response:       b    ,  e 


2.  In  your  own  words,  describe  what  the  body  would  Took  Hire  if  it  had  no 
bones.      ■>  " 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  / 1 1 1 1 1 1 1  m  i  m  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  m  1 1 1  mi  m  i  m  m 

Correct  response:  If  there  were  no  bones,  the  body  would  be  a  flat,  shape- 
less mass. 

_  .  :  <£  -  — 

3.     When  two  or  more  bones  meet  to  form  a  joint,  ligaments  hold  the  bones 
together.     They  allow  for  movement  of  the  bones.  '  ^ 

Choose  the  best  statement (s)  below. 

a.  Ligaments  are   strong/  rigid  tissue,  much  like  heavy  steel  cables*. 

b.  Ligaments  are  strong,   flexible  tissue,  much   like  a  strong  elastic 
band. 


c.     Ligaments  are  strong   flexible  muscle. 


1 1  iii  i  mi  m  m  niii  in  1 1  ii  i  in  /  ii  1 1  ii  1 1  ii  i  ui  ii  ii  i  nil  m  m  m)m  mm 


Correct  response; 
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4.     In  the  .sketch  identify: 

 a.  bono 

 b.  ligament 

 c. .  joint 

i  run  i  ii  mini  ii  it  nun  mi  in  1 111 1 111  mi  mum  mini  mum  mm 

Correct  response:     a.     3  ,  h.     i   ,   c.  Jl 


S.     Identify  each  statement  applying  to  bones   (B)     joints   (J),   or  ligament  (L) 

 a .     hold  two  or  more  bones   togVtJxetr , 

 b.     gives  shape  to  the  body. 

 c .     composed  of  strong,   flexible  connective  tissue./ 

 d.     place  where  bones  meet. 


/// //// mi  111 111 1 1 1 1 1 1 1 1  m  1 1 1 1 1  iiiiiiui^uiiiuiu  iiKin  mm  m  mi  m 

Correct  response:     a.     L  ,  b.   U     ,   c.     L   ,  d . ^  J  . 


6.     Since  there  are  over  200'bones   in   the   human  body,    itl would  be  quite 
difficult  for  you  to   learn  all  their  names.     We  are  going  to  name  and 
locate  just,  fourteen  bones  that  are  very  important  to  oni  future  study. 

»  i  p 

The  axial  skeleton  consists  of  all  the  bones,  joints,)  anil  ligaments  of 
the  -head  and  torso.  > 


u  li^arae 


Using  the  example  below,   shade  in   the   axial  skeleton. 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  u  u  1 1 1 1  u  i  u  u  u  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  u  u  i  h  1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Correct  response: 


03 
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7.  Locate  each  bone  in  the  axial  skeleton  on  the  diagram  as  each  is 
described.     Write  its  name  on  the  appropriate  arrow. 

Skull  —  all  the  bones  of  the  head. 

Vertebral  column--the  bones  of  the  back, 

,    Rib  cage--bones  which  protect   the  lungs. 

S t  crnum- -breas  t bone  .  , 

Pe  lvis--f ormS'  the  hips. 


////////////////////////// / '/// in in  mill ii  1 1  n nun 'mi min  i  in nmu 

Correct  response-:*    a.   skull,  1  b.   sternum/   c.   rib  cage,     d.  vetebr.al  column 

e.  pelvis 

3-3  . 
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8.     Draw  your  own  diagram  of  the  axial  skeleton--label  each  of  the  five 
main  bones  .     Referback  to  the  previous  question  only  if  necessary.  Be 
sure  to  include:  skull,  vertebral  column,  rib  cage,   sternum,  and  pelvis. 


V  : 


CO- 

q> 


Refer  back  to  paqe  3-3  to  check  your  work. 


9;  The  remaining  portions  of  a  body  are  called  the  appendicular  skeleton. 
Describe  what  parts  of  the  body  comprise  the  appendicular  skeleton. 


■  ) 

///////////////////////////////////////////////////////////////////////////  - 

...  ■  »  \ 

Correct  response:     The  appendicular  skeleton  consists  of  all  the  bones, 
t  f  joints  and  ligaments  of  the  shoulder  girdle  and  upper 

w        and  lower  extremities  (the  arms  and  legs). 

ERic  .      ,  521  *  '  . 


10.    The  shoulder  girdle  connects  the  arms 
to  the  torso  of  the  body*    Wo  call  tho 
collar  bone  tho  claviclo  and  tho  shoulder 
blades  the  scapula* 

Locate  the  clavicle  and  scapula  and 
write  their  nties  on  the  appropriate  arrows* 


m  iiij  111  iiiu  mi  urn  mini  1 1  ii  ii  111  in  1 111  ijii  111  ////////////// mi  mi 

Correct  response:  a.  clavic le,     b.  scapula 


11,    Draw  /our,  own  diagram  of  the  shoulder 

girdle*    Be  sure  to  locate  and  label  both 

the  clavicle  and  scapula*  Refer  back  to 

the  previous  question  only  if  necessary* 


t  ■ 


mi  mi  1 1  iii  j  j  ii  j  111 1 1 111 1 111 1 1  mi  i  iijii  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  in  1 1  n  1 1  nu  in  i 


Correct  response:     Refer  to  question  10  to  check  your  work. 


12.    Using  the  diagram,  label  the 
five  bones  of  the  axial  skeleton 
and  the  two  bones  that  compose  the 
shoulder  girdle:  skull,  sternum, 
rib  cage,  vertebral  column,  pelvis, 
clavicle  and  scapula. 


You  should  not  need  to  refer  back  to  complete  'the  diagram.  If  you  do,  study 
this  completed  diagram  carefully  before  proceeding*. 

1 1 1 1 / 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  m  1 1 1 1  m  1 1  m  III  U  III  I  III  1 1 


Correct  response:    a.  skull ,  b.  c lavicle ,  c.  scapula ,  d.  sternum,   e.  rib  cage, 
'  f •  vertebral  column,  g .  pelvis  ~~  ~J 


ERIC 
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13,*    The  arm  consists  of  three  aain 
bones •    The  largest  bone  of  the  arm 
connected  to  the  Shoulder  girdle  is 
the  huaerus.     Locate  this  bone  on  the 
diagram  and  write  its  name  on  the  > 
appropri ate  arrow. 

The  foreara  consists  of  two  bones. 
In  the  noraal^anatoaical  position, 
the  radius  is  along  the  saae  side  as** 
the  thuab.     Locate  the  radius  on  the. 
diagraa  and   label  it. 

Label  the  other  bone  of  the  fore- 
ara,  the  ulna. 


II  III  II I llll III  I  III  I  III  I  III  till llll I II I II II llljlllllll 
Cor re ct  response:     a.  humerus ,     b .  radius ,     c .  u lna_ 


14.     Although  there  are  aany  bones  in  t/he  wrist  and  hand  (the  carpals  and 
metacarpals),  you  need  not  learn  them  by  name,  but  might , reaeaber  they  con- 
sist of  aany  small  bones. 

Draw  your  own  diagraa  of  ' 
the  bones  in  the  arm.     Be  sure 
to  locate  and  label  t*he  huaerus, 

radius,  and  ulna.  • 

Refer  back  to  the  previous 
question  only  if  necessary. 

/////////////////////////////////////////////////////////////////A///////// 
Correct  response:     Refer  back  to  previous  diagraa  to  check  your  work. 


15*  Using  the  diagraa,  label  the 
following  bones: 

Skull,  vertebral  coluan, 
rib  cage,  'sternua,  pelvis, 
clavicle,  scapula,  huaerus, 
radi,us,  and  ulna.' 

You  should  not  need  to  refer 
back  to  coaplete  this  diagram. 
If  you  do,  study  the  completed 
diagram  thoroughly  before 
proceeding. 


/////////// ///J ///J //////////////////////////////// ////J/////// /$/ 1 II I  III  I 

Correct  response:    a.  skull ,  b*   clavicle ,  c.   scapula,  d .  huaerus ;  e,  sternua, 

f.  ulna,  g.  radius,  h.  rib  cage,   i.  vertebral  coluan  j .pelvis 

■         523'     •  -  ; 
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16.    The  bonesof  the  leg  are  '^ai.l.ar 
to  those  of  the  arn  in' many  respedt sV 
One  .simi larity  exists.  With  the  small 
bones  in  the  ankle  and.  foot   (the  •( 
tarsals  atul  metatarsals)'*    Remember  \ 
tl\at  thex$  are  many  small  bones,  but 
you  need  not  know  their  names* 

The  long  bone-  connected  to  the 
pelvis  is 'called  the  femur*     In  uhe 
lower  leg,  the  large  anterior  bone 
is  the  tib^a,  the  smaller  bone  is 
the  fibula* 

»    Label  'the  femur,   tibia,  and 
fibula  in  the  diagram. 

*   One  othes  bone  *of  the  leg  is  the 
patella,  'commonly  called  the  kneecap* 
Locate  and  label  the  patella. 


ii in  iii  hi  1 1 111 1 1 in  i in  in  i in ii in  1 111 1 1 111 111  illinium 1 111 1  mi  in 1 1 1 

Correct  response:     a*  femur , ,   b*  patella,     c*  tibia,       d*  fibula 


17.     Now  draw  your  own  \iiagram  of  the 
leg*     Be  sure  to  locate  and  label  the 
femur,  patella,   tibia,  and  fibula* 
Refer  back  to  the  previous  question 
if  necessary. 


I  III  I  III  HI  llll  1 1  III  III  I  III  I II  hi  I  HI  1 1 1 1 1 1 II I II I  III  1 1 II I  III  1 1  III  I II 1 1  fl  II 1 1 
Correct  response:     Sane  as  previous  question. 
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18*  Using  the  diagram,  label  the  following  bones  of  the  appendicular  skeleton 
clavicle  ^ 
scapula  -  - 
humerus 
ulna  . 
radius 
f  eaur 
tibia 
fibula 
patella 


You  should  not  need' to  refer  back  to  corap le te  %this  diagram.  If  you  do, 
study  the  completed  diagram  thoroughly  before  proceeding* 

//////////////////////////////////////////////////////////////////////.////// 

Correct  response:     a,   clavicle ,     b .   fcapula,*     c*  huaarus   >  ulna,  , 

e.     radius,     f ♦  /femur,  .  g*  patella,     h.  fibula,  i.tibia 


19.  Using  the  diagram,   label   the  following  bones  of  the  axial  skeleton: 
skull  > 
vertebral  column 
rib  cage 
pelvis 
sternum 


Again,     if  you  neea  to  refer  to  past  material   to  complete  this  diagram, 
study  the  completed  diagram  before  proceeding. 

Illl  III  I  III  Nil  1 111111111111 II II I  Hi  till Itllllllll lllllllllllllllllllllllllt 
Correct  response:   a.  skull,     b.   sternum,     c.   rib  cage,     d.  vetebral„xolumn, 
e  ,  pe ) VIS 
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20,  Using  the  diagram,  label  the  following  bones  of  the  axial  and 
appendicular  skeleton:    ■  ,  ** 


If  you  cannot  complete  £hi,s  diagram  without  refering  to  past  material, 

begin  tQ  restudy  (from  page  3-3)  and  notify  your  instructor 
.  //////////////////////////////////////////////////////////////////////////// 

Correct  response:    a*  skull,  b,  clavicle,  c.  scapula,  d,  humerus ,  e.  sternum, 

rib  cage,  g.  ulna ,  h.  rad ius,  i.  vertebral  column, 
j.  pelvis,  k.   femur,    I.  patella,  m.   fibula,  n ^ ' tibia 


3-10 
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21      The  <Sfcelet<m  serves  many  functions  in  the  body,    Rerfeaber  the  exercise 
before  when  you  described  what  the  body  would  look  like  if  there  were  no 
bone*?     It  would  have  no  shape.    The  skeleton  provides  support  for  the  body. 

Since  your  i nter na  1  organs  are  composed  of  soft  tissue: 

a.     Why  isn't  your  heart  injured  when  someone  pokes  you  in  the,  chestl 


b.     Why  isn't' your  brain  injured  when  you  bump  your  head? 

i  ii  i  ii  i  ii  in  1 111 1 1111)111 1 11 1 111 1  liiii  111 1 1 111 1 111  iti  1 1 1":"!1 1 1'"  i" 111 11 

Correct  'response:     a.     The  heart   is  protected  by  the  rib  cage. 

b.     The  brain  is  protected  by  the  skull.  ^ 


s\k 

\ 


2,     Ks  you  have  just   learned.,  the  two  most  obvious  functions  of  the 
eletal  system  arej    (fill  in  the  functions) 


1  a. 
b. 


111  ui  nri  in  1 1 111 1 111 111 1 111 1 '''1 1 111  ii1111'! 

Correct  response:     a.     support  the  body.  b.  protection  of  internal  organs 

23      We  will  now  study  two  other  functions  of  *he  skeletal  system,  althoUgfc 
they  will  be  discussed  in  more  detail   in  succeeding  chapters. 

Study  the  drawings  below  and  then  answer  the  questions. 


ft 

(o*l 

b 

c 

a.  Why*  can't  the  horse  move  the  cart? 

b.  Why  won't  the  arrow  fly? 
c#     Why  won't  the  TV  work? 
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I'jiuiitfuniiiiuuiiiiiiuruuHiiiiiiiiiiiuiiirtiiiihi/iiiiiiuiiii 

Correct  respcu.se:     a.  The  horse  is  not  harnessed  to  ihe  cart-only  the  man  ' 

would  be  pulled  since  he  holds  the  reins. 

b.<  The  bow  string  cannot  be  pulled  tight 'since  it  is  not 
connected  to  th.e  bowl 

c*  llltH  w°n,t*«o^  until  it  is  connected  to  its  power 
our  boa/:,"  SI.?*"'   *'  *UScI«  b«  -tached  to  the  iones  before 


///////////////////////>//////////7/////////////////////////yy/////////////' 

Correct  response:     Any  of  the  following  three  answers  would  be  correct. 
^    Muscles  must  be  harnessed  to  what  they  are  supposed  to  move. 

some!nL;?Uldn,t  b'  '"V0  P"U  tight  "  they  were~not  connected  to 
The  bones  would  not  be  connected  to  their  power  source,  the  muscles. 

25,  A  third  function  of  the  skeletel  sys.tera  is  to  provide  for  * 
-  ,  attachment.  - 

iii  f  it  111  ntiiitiiiiiiiuiiiiiiiuitiifu, ,,,,,,  nmrmm^innnnnn 

Correct  response:  muscle 


5  2  J 
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26,     The   lest  function  of  the  skeletal  sys*tem  Is  blood  cell  production* 
Blood  cells  are  produced  In  many  ar^as  of  the  skeletal  system,  thre,e  of  . 
these  areas  are  the~rlbj$,  sternum  ana  pelvis*    The  sternum  and  p*elvls  are 
the  most  common  sites  for  bone  marrow  *tests»     It  is  in  the  bone  marrow 
that  the  cell   fdrmatlon  occurs.  v 
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27,     Mitch  each  example  with  a  function  of  the  skeletal  system. 

*    a.     Support   1,     Lungs  behind  the  rib  cage 

b.  Protection   2,     Ribs,  sternum  and  vertebrae 

c.  Muscle  attachment   3.     Permits . body  movement 

d.  RBC  production   4,     Gives  shape  to  your  face 


//////////////////////^/////////////////////z/////////////;////////////////. 

Correct  response:     b  '  1 . ,     d     2 . ,     c     3.,     a  4, 
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Chapter  Four 


x  THE  NERVOUS  SYSTEM 

1.    Tht  ntrvous  system  is  the  coaaunications  network  of  huaan  body.     It  is 
divided  into  two  main  parts,  known  as  the.  central  nervous  syste*  (C.N.S.) 
and  peripheral  nervous  system  (P.N.S*)*     The  C.N.S.  consists  of  the  brain 
and  spinal  cord  and  controls  thinking,  aeaory,  and  .behavior.     It  is  the  con- 
trol center  through  whith  all^ody  activities  are  controlled  except  cheaical 
^functions. 

The  P.H.S.  lies  outside  the  brain  and  spinal  cord  and  serves  as  a  con- 
nection or  aessage  systea  between  various  organs  and  Muscles  of  the  body  and 
the  C.N.S.     It  consists  of  voluntary  and  involuntary  branches.    The  volun* 
tary  branch,  as  its'  naae  iaplies,  peraits  you  to  aove  parts  of  your  body 
voluntarily  such  as  your  iris,  hands,   legs,  mouth,  etcv    The,  involuntary 
branch  aaintains  those  automatic  body  activit ies-that  are  noraally  outside 
your  conscious  control.     It  includes  activities  such  as  the  functioning  of 
your  hejjrt,   liver,  kidneys,  digestion,  constriction  of  pupils,  etc.        .      ^  ' 

Match  the  specific  branch  of  the  nervous  systea  in  Coluan  A  with  its 
function  in  Coluan  B. 

Coluan  A  Coluan  B 

a*     C.N.S.   1.     Is  aade  up  of  the  brain  and  spinal  cord* 

,  B.     P.N.S.   2;    Carries  messages  throughout  the  body,  a 

3.     Helps  to  Maintain  digestion. 
*  • 

 4.     Is  the  thought  center  of  the  body. 

 ,5.     Controls  all  learning  activity. 

 6.     CnuSeS  the  urge  to  urinate. 

Correct  response:       a   ,  1 .        b    2.*      b     3.     .   a    4.        a    5.        b  6. 


s 


2.  If  you  were  to  put  your  hand  down  on  a  hot  stove,  which  systea  transaits 
the  impulse  to  the  brain  telling  you  to  move? 

a.  Central  Nervous  Systea 

b.  Peripheral  Nervous  System 

////////////////////////////////////////////////////////////////////////(/// 
Correct  response:      b  * 


3.  *hile  you  are  sitting  here  working  on  this  lesson,  you  are  aainly  under 
the  control  of  one  of  the  two  systems.  Which  systea  is  now  controlling  you? 

a.  Central  Nervous  System 

b.  Peripheral  Nervtfus  Systea  ✓ 

//////////// i////)i  i  i/i  in/ // ii/iiiii/ii/ni/ui/i/Hi  it  iii/i/u I II I  III  nut 

Correct  response:"  a 

4-1 
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4,    Now  that  you  have  learned  about  the  two  branches  of  the  nerv>us  system 
*rite  in  your  own  words  a  definition  of:  r 

jt+    Central  Nervous  System 

"  ? 

b.     Peripheral  Nervous  System 

ft//*////////// ///ft///////////////////// ft//}/// ///////!//////// /////////// 


Correct  response 
a. 


Your  answer  sttould  have  said  something  like:. 

C.N.S.  consists  of  brain  and  spinal  cord  which  deals  with 
thinking,  and  memory. 


behavior, 


4  « 


b.     P.N.S.  lies  outside  the  brain  and  spinal  cord  and  serves  Is  a 

thT^dy°anrthm:s"N8:s:yste,B  between  various  or<ans  and  ^cits  °f 


5.     You  have  learned  that  there  are  two  main  branches  of  the  nervous  system- 
central  nervous  system  and  peripheral  nervous  system.     Also,  that  the  peri- '*. 
pheral  nervous  systea  is  divided  into  a  voluntary  branch  *an5  an  involuntary 


cJf  tJvese 
rhjs  A.||.S. 


The  involuntary  branch-  of  the  P.N.S.  is  also  subdivided.  One 
subdivisions  is  known  as  the  autonoaic  nervous  system  (A.N.S.).  Thi 
it  divided  into  the  syapathetic  and  parasympatheVl c  branches.  The  iyaWa- 
thetic  branch  controls  the  body  in  times  of  str/ss\  worry,  fear,  and  emer- 
gency. You  have  often  felt  this  branch  take  over  when  you  were  sca?ed*>or 
startled  It  is  sometimes  called  the  flight  or  fight  branch.'  The  para*-, 
sympathetic  branch  brings  the  body  back  to  a  normal  state  and  allows*  fori 
rest  and  relaxation  to  occur.  So  hopefully,  at  the  present  time,  you  are* 
under  partial  parasympathetic  dominance.  \  ' 


Mark  each  picture  as  to  which  system  it  is. 


4,- 


\ 


^////////y /////////////////////////////// ////////////////////////////////// 

Correct  response:     a.     Sympathetic,     b.  Parasympathetic 
O    4-2      '  ' 
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.     „rll  ot  the  Auton'o.ic  N.rvous  Syste.  in  Colu.n  A  that  Is 


•  Co  iumn  A 

a.  Sympathetic 

b .  parasympathetic 


Column  B 

1 .  .  Playing  football 

2.  Dreaming  of  a  vacation  in  Hawaii. 
S;  Running  from  a  dog.  .  1 

4.  Watching  a  Frankenstein  film. 

5.  Sitting  quietly  listening  to  soft. 
~  music. 


tuuntuuuniiiuiiuiuitiuiiiuniiiiiiumtunu, <iiiu, i,jiu, in 

0        i  h    -2  »     x  -       ^     4 .         b     5 .  1 

Correct  response:     _a_  l. 


a  3. 


'a  4, 


7.    Now  in  your  pwn..words  write  a  definition  fori 
a.  Sympathetic. 


b.  ^Parasympathetic. 


uniimimniiimiiiiim^ 

.       c  ,tt,.tic  nreoares  the  body' during  timfes  of  stress, 


Correct  response 


Sympathetic  prepares  the  body' during  tim*s  of  stress, 
worry,  fear,  and  emergency*^  < 

b      Parasympathetic  brings  t"Ke  body/back  to  a  normal 
state.  Vllows  for  rest  and  relaxation. 


'..  * ,.«„, «.~ «— i»  ::n:  i?:ur 

called 

a.  sensory  neuron.1.  ^ 

b.  *  Botor  neuron., 

c.  interneuron.  > 


d.  synapse.* 
*  ////////7////////7Z 
Correct  tesponse 


7///////////////////////////////////////////M//;/////////// 
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Once  t>he  impulse  leaves  the  sensory  neuron,  it  enters  the  .spinal  cord 
where  it  travels  to  and  from  the  brain  on  a  special  neuron  called  an  inter- 
neuron.  ^Impulses  may  travel  in  both  directions  on  th^  sane  interneuron. 
The  type'of  neurons  on  which  impulses  can  travel  in  both  directions  is 
called: 

a .  motor  neuron  •  \ 

b.  sensory  neuron*  m 

c.  interneuron* 

d.  synapse*        1    •*  k  f 

/N/////////r///// ////////////////////////////////////////////////,/ //////// 

Correct  response:  c, 


] A 0 •  Just  as  the  sensory  neuron  transmits  impulses  toward  the  C.N.S,  and. 
''interneurpns  carry  impulses  within  the  C.N.S.,  the  motor  neuron  carrres^ 
.  impulses  away  from  the  C,N#S«    and   toward  the  muscle.     So  when  you  jerked 

your  foot  away  quickly,  th*t  reflex  was  directed  by  a  message  sent  from 

the  C.N.S.  toward  a  • 

a.  sensory  neuron, 

b.  motor  neuron. 

c.  interneuron. 

d.  synapse* 

ii  i  inn  i  iin  ii  111 1 1  ii  i  in  in  i  tin  nil  ri  iiii  i  ii  i  iiii  iiiiiiiiii  1 1  tin  iiii  m 

•"Correct  response:  b. 


11.  The  motor  neuron  controls   the  action  of  the 
a.  brain  cells* 
•b»  muscles. 
c»  sensative  organs* 

/////////////////////////////////////////////////////////////////////////// 
Correct  response :  b» 

A 
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12.  Match  thfe  part  in  Column  A  with  its  proper  response  in  Column  B. 


Column  A 

a.  sensory  neuron 

b.  motor  neuron 

c .  interneu.ron 


Column 

1".  ^%ftt  placed/his  hand  on  a  hot  stove  and 
the  impulse  traveled  along  a  neuron 
toward/Uie  spinal  cord.     What  was  the 
name  fit  that  neuron? 

2.  Th;e  impulse  leaves  the  first  neuron 
and  now  is  traveling   toward   ^he  brain. 
It  can  also  travel  in  both  directions 

/ on  thi  s  neuron. 

3.  Jim  now^jerks  his  hand  away  from  the 
-hoi  stove.     The  neuron  that  carriedw 

the  impulse  to  the  muscle  causing  this 
action  was  what? 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  (1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M  / 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Correct  response: 


c  2., 


13     Between  every  neuron,  both  sensory  and  motor,  there  appears  an  event 
called  a  synapse,  which  is  the. place  where  the  neural   impulse  jumps  from 
one  neuron  to  another  on  its  pathway  toward  the  C.N.S.     It  is  here  that  the 
impulse  is  boosted  so  that  it  can  make  the  trip  in  the  fastest  possible 
time.     If  you  were  to  sketch  out  a  series  of  sensory  or  motor  neurons  with 
its  synapses  it  would   look  like  this.  / 


L 


SYNAPSE 


MOTOR  NEURON 


MOTOR  NEURON 


Select  the  proper  location  of  a  synapse. 
*     a.     Located^only  at   the  spinal  cord, 
b.     Located  between  every  5th  neuron. 


c.     Located  onl£  between   the   first  and  the^second  neuron. 


( 

d  .     Located  between  every  neuron.  a 

uiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiii'U'iifi^lllll,ljnirilNII,in,,'n 


Correct  response: 
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14.     Label  *this  diagram  properly,   locate  the  motor  neurons  and  synapses. 


■€ 


i  ill  1 1 1 1 1 1 1 1 1  ii  1 1 1 1 1 1  ii  i  ii  1 1  ii  1 1  it  1 1 1 1 1 1  iii  i  ii  1 1  in  t  tin  n  1 1 1 1 1 1 1 1 1 1  a  1 1  a 

Correct  response  :  • 

4  -SYNAPSE 


1 


MOTOR  NEURON 


MOTOR  NEURON 


ERiC 


15,     The  function  of  a  synapse     is  to: 

a.  divide   the   neural  impulse*; 

b.  transfer  the  impulse  from*  one  neuron  to  another, 

c.  decrease  the  neural   impulse.  * 

d.  change   the   direction  of  the  impulse. 

////////////////////////////////////////////////////////////////////////// 
Correct  response:       b  * 

 j  :  

From  the  foil  owing    li^t,  select  the  proper  definition  for  a  synapse, 

a.  Transmits  impulses   to  muscles, 

b.  Place  where  impulses  transfer  from  one  nerve  cell  to  another, 

c.  Transmits  impulses  within  the  C.N.S.  only, 

d.  Transmits  impulses   to  the  A,N,S,  m 

♦.////////////////////  i  u  1 1 1 1 1  ni  / 1 1 1 1 1 1 1 1 1  ij  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  fi  1 1 1 1 1 1 1 1 ////// 

Correct  response:  b, 

537  '  *  . 
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«7  Later  on  we  will  discuss  what  a  voluntary  response  is.  For  now  though, 
^•..iKIlJ  tr^li  U.t  there  is  another  type  of  response    ca « 

naturally  and  you  did  not  have  to  learn  it. 

From  the  following  list,  select  the  responses  that  normally  define  an 
>    involuntary  act.  1 

a.  ;A  Tiiccup. 

b.  Throwing  a  football. 

c.  Removing  your  hand  from  a  hot  stove. 

d.  Your  heart  beat. 

e.  Writing  a  letter.  _  - 

f.  Blinking  your  eyes. 

g.  Being  able  to  speak  English. 


To  shiver  when  you  are  cold 


Correct  response; 


,«      so  far  v.  have  told  you  .hot  the  parts  of  the  nervous  syste.  are  and 
il«  the'  do      !«  ..  -ill  take  those  parts  and  put  •"••j"*!*;1.^"^. 

the  message  toward  the  C.N.S. 

Complete  the  following  statement 
directly  to 


A  receptor  passes  f  stimulus 


a.  an  interneuron. 

b.  a  motor  neuron. 
c4  a  muscle. 

d.  a  sensory  neuron, 


'III  I  III  1 1 


Correct  response: 


4 
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19«    In  the  diagram  below,  write  in  the  name  for  the  part'that  is  missing. 


•It A I N 


SPINAL  CORO 
(Intrr  neuron) 


MUSCLE 


ii  1 111  nn  i  ii  1 1  in  1 1  ii  i  in/mm  1 1 1 1 1 1 1 1 1 1 1 1 1 1  u  hi  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Correct  response:  receptor 


inn  n  \ 


20.     After  the  stimulus  is  picked  up  by, the  receptor  and  travels  along  a 
sensory  neuron,   it  travels   toward  the  C.N.S.     We  h,ave  already  told  you  that 
the  C.N.S.    is  made  up  of  the  spinal  cord  and  brain.     All  decisions  and 
thinking,   as  we  know  it,   take  place  in  the  brain.     So  a  response  comes  from 
a  sensory  neuron  and  passes  into  the  spinal  cord  and  travels  to  the  brain 
on  an  interneuron.     In  the  brain  a  decision  is  made  and  the  response  leaves 
and  travels  back  down  the  spinal  cord  on  an  interneuron.     The  purpose  of 
the   interneuron  is  to 


a.  speed  the  message  from  the  receptor  to  the  spinal  cord. 

o 

b.  slow  the  receptor  mess  age  '  goi ng  to  the  brain. 

c.  allow  *tne  brain  to  make  a  decision. 

d.  carry  the^pulse  within  the  C.N.S. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Correct  response.:  d 


9 
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21.     Interneurons  are  found  in  which  of  the  following  areas* 
•  a  •     A  •  N .  S . 

b.  C.N. S. 

c.  Peripheral  nervous  system  -  , 

iii  i  iii  ni  iii  i  ii  ii  ii  uri  ii  i  iii  i  m  i  mini ///////////////////////////////// 


Correct  response: 
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i,,iiiiiiiiiiiiiiiiuiiiiiiiiuiiinTiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiii 

Correct  response: 


23.  After  \ht  impulse  leaves  the  spinal  cord,  it  travels  along  the  motor 
neuron.      The  motor  neuron  connects  directly  wi-th  the  muscle.     When  th«. 
impulse  stimulates  the  muscle.it  causes  action  to  take  place.    The  muscle 

^r^.'85  ?°U  learned  before  in  the  chapter  on-muscles.  When  the  muscl 
contracts  motion  takes  place  and  the  part  mojtes. 

On  the  diagram  below,   label  the  motor  neuron  and  the  muscle. 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IJ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 !  u  H  t 
Correct  response: 


MO  TO  I  HfUIOt  — 


24.  When  a  muscle  is  stimulated  by  an  impulse  coming  from  the  C.N.S.  what 
nappe  ns  ? 

a.  No  action  takes  place. 

b.  Motion  takes  place. 

c#    N either  a  nor  b  are  correct , 

////////////////////////////////////////////////////////////////////////// 
Correct  response:  b, 

cord  WrltC  in  y°Ur  °*n  words  what  happens  when  an  impulse  leaves  the  spinal 


/////////////////////////////'//////////////////////////////// //////,//////// 

The 'impulse  travels  along  a  motor  neuron  to  the  rausclq* 
causing  action  to  take  place. 


Correct  response: 
4-ip 


54. 


tf^mnitfaiiii 


26*     You  have  now  received  nil  the  information  itartink  with  the  receptor 
all  the  way  through  to  the  response.     1n  the  diagram  below,  label  the  parts 
the^iagTam  that  aTe  indicated. 


////////////////////////////////////////////////////Z/////////////////^//// 
Correct  response:  Brain 


Interneuron 


Receptor 


\   Sensory  Neuron 


v 


Musch 


Motor  Neuron 


/////////////////////////////////////////////////////////////////////////// 

27.  Located  btelow  are  a  list  of  important  parts  to  the  voluntary  response. 
Write  the  function  of  each. 


a. 

(^ceptor 

b. 

Sensory  Neuron 

c. 

Interneuron 

d. 

Brain 

e. 

Moifor  Neuron 

f. 

Muse le 

//////////////////////////////////////////////////////////^/^///////////// 

Correct  response:     a.  Receptor  receives  the  stimulus. 

b.  Sensory  Neuron  transmits  impulses  to  the  C.N.S. 

c.  Interneurons  transmit     impulses  in  both  directions 
within  the  C»N»S, 

d.  Brain  is  the  thought  center. 

e.  Motor  Neuron  transmits  impulses  to  the  muscle.. 
•vsMc  causes  rrorion  to  take  place. 


4-11 
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Chapter  Five 
CIRCULATORY  SYSTEM.  \  - 

1,     The  following  sections  will  be  about  the  circulatory  system.     Read  the 
material,   then  .respond  to^  the  questions.     If  you>  have  trouble  with  any^  part, 
review  that  part  before  going  to  the  next  section  of  material. 

STRUCTURES  of  the  HEART  and   BLOOD  ?lhvt 

The  heart  is  constructed  much  like 
four  cubes  placed  together  to  make  a 
big  square. 

Example  of  the  heart. 


The  two  bottom  cubes, 
describe  them  better,  are 
ventricles.  Indicate  the 
the  heart  to  the  right  by 
in  the  correct  place(s). 


or  chambers  to 
known  as  the 
ventricles  in 
placing  a  "V" 


///////////////////////////////////////////////////////"//// HI  III  1 1 II I II  HI 


Correct  response: 


2«     Describe   the  ventricles  in  your  own  words, 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Correct  response:     The  ventricles  are   the  two  lower  chambers  of  the  heart. 


5-1 


543 


A  major  portion  of  the  heart  is  made        *  ^  ^ 

up  of  myocardium  (muscle) •    The  ventricles 
have  more  myocardium  around  them  than 
other  parts  #of  the  heart  and  are  refer- 
red to  as  the  pumping  chambers  of  the 
heart.    Draw  a  heart  Md  place  the 
myocardium  where  it-d^s  the  pumping, 

ii  i  mini  111 1 111 1  in  mi  i  ii  1 1 1 1 1 1 1 1 1 1 1 1  i.i  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  . 

Correct  response:     You  should  have 

something  1  ike  this : 


4.     In  your  own  words   describe  the  ventricles, 


////7/ /////////////// ////////////////////////////////////////////////////// 

Correct  response:     The  ventricles   arc  the  two   lower  chambers  of  the  heart, 

also  known   as   the  pumping  chambers  of  the  heart. 


_5.  The  two  upper  chambers  of  the  h'cart 
'are  the  atria.     Indicate   the  atria  in 

the  heart  below  by  placing  an   "A"  in 

the  correct  placets). 


/ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7  /  I 7 7  /  1 1 7  /  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IJI  t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Correct   response:  < 


lac  atria  of  the  heart  are  the 


a.  two  right  chambers. 

b.  two  lo.wer  chambers. 

c.  two  left  chambers  . 
c.  two  upper  chambers. 

1 1 1 1 1 1 1 1 1 1 1  ii  1 1  in  1 1 1 1 1 1 1 II J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II II I II 


Lorr'cct  response: 


54-4 


7.    1  he  atria     receive   the  blood  as  it 
comes  back  into  the  heart.     Draw  a  heart 
and  indicate  the*  rece 1 v ing  chambers 
with   an  -A".  • 


//////////////////////////// ti  ii  1 111  mi  111/ in  111 1 111 1 1 111 1 1 1)  1 1 1 1 1 1 1  n  1 1 1 

correct  response:  *  _ 


\ 


S.     In  your  own  words  describe  the  atTia, 


/////////////////////////////////////////////////////////////////////////// 

Correct  response:     The   atria  are  the  two  upper  chambers   of  the  heart  and 

are   called  the  receiving  chambers. 

0 .    Match  the   following  chambers  of  "the  heart  with    the   statement(s)  that 
pertain  to  them  by  placing  the  letter  .in  frdnt. 

a..     Atri^a   1.   Lower  chambers  of  the  heart 

r   -    2  r  Re c ei ve  b~H> od — in t  o— t-h  e— h ear*- —  


b.  Ventricles 

_  3.  Chambers  without  pumping  action 

 4.  Upper     chambers  of  heal^t 

5 »  More  myocardium  than  other  places 

*  1   6.  Pumps  blood  to  body 

/////////////////////////////////////////////////////////////////////////// 
Correct  response:     i.     b  %     2.     a  ^     3.     a   ,     4.     a  ,     5.     b  ,     6.  b 


5-3 
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10.  *lhc  ventricles   and  atria\arc  divided 
into  left  and  ri^ht  chambers  .^yAs  you 
look  at  a  diagram  of  a  heart,   tfte  left 
chambers  would  be   on  your  right  ,ahd  the 
right  chambers  would  be  on  your  lc/ft,  as 
your  arms   are  reversed  when,  looking  into 
a  mirror.   Study  the  example  at  right. 


On  the  dia.gramkat  right,  complete  the 
missing  chambers  by  labeling  them. 


IIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItllllllHIIIIUIIIIIIIIIIII 
Correct  response:  \^  S**r 


( 


/ 


11.   Label   the  diagram  below  completely 


7 


i i i i i i  n  i i i i i i i i i  j  i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  t ii i i it i i i i i i i i i i i i i i i i 

Correct  response: 

Right  Atrium 


Right  Ventricle 


9 

ERIC 


Left  Atrium 


Left  Ventricle 


546. 


12,   Study  the  diagram  below,  carefully.     Th^  following  questions  will 
pertaiTi  to  this  digram.     Refer  back  to  the  diagram  only  if  necessary/  It 
shQws  the  differjjp  chambers  Tof  th/'  heart   and   the   rUow  of  the  bloQd.  Start 
at  the  left  vtntmcle, 


13.   Which  chamber  pumps  blood  to  the'  body? 

a.  right  ventricle  c.     left  ventricle 

b.  left   atrium  ^  d.     right  atrium 

///// /7 /// MffH /// /JJ/ // J // f ///////////////// U ///////////////// 1 ////// U / / 


Cor.rect  respo ns ej  c) 


14.   The   left  ventricle  pu%ps  blood  to  the, 


a.  left  atrium. 

b.  lungs. 


right  atri  urn . 


d  .     bodv , 


////////////////////////////////////////>///////////////////////////./////// 
Correct  response:       d  , 
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IS.   Much  chamber  receives  b'lbod  from1  the  body? 

a.     n^ht   atrium  c.     right  ventricle  f 

I).      left  atrium  d.     left  ventricle 

//////////////////////  / //////////••///////////  iiiiiniiiu  niiiiitnii  num. 

Correct   response:       a  <„• 


lo.  Un^the   diagram  at   right,    label  the_ 
^hamber,  with   its  name,   that  receive! 
the  blood   from  t ii c  body. 


mini in mi  in  n /// 1  in  /  n  iiiiui  nil  /  n/i /in  u  in  in/u  n/i // in  in  i  ii 


Correct  response: 


ERLC 


17,  After   the   blood  coming  frojn  the  body 
is   received  by  the  right  atrium-,   it  goes 
into  the  right  ventricle.     From  here  it 
is  pumped   to  the   lungs.     In  the  diagram 
at   right,    indicate  the  name  of  the  cham- 
ber where   the  blood  is  prior  to  being  • 
pumped   to  the   lungs . 


in  ii  1 1  in  111  ninnniinnnninn  iinn  inn  in  1 1  in  i  ii  ii  1 111 111  ui  i  in 


Correct  response : 


18.  The  right  ventricle  will   send  the  blood  to  the 

a,  body.  .  .         c.  v  lungs. 

b.  right  atrium-*'.,.  «l .     left  atnum; 

/ ///// /// / /// /// mi  mi  hi i  in mi i in in i  ilium  i in i ii ii iiii ii nil in ii 

Correct  response:  c 

—  :  r=  — k  7—  

19.  The  left  atrium  receives  the  blood   from  the 

-   a.     right  ventricle.  c  .  -  left  ventricle.  P 

-  -    b>    body.  .  d".  lungs. 

1 1  ii  1 1  ii  i  in  i /in  ii  hi  in  in //inn  i  in  i  mi  mi  i  in  mil  ui  iijiii  nu  i  iiiii 

Correct  response:  d 


20.   On  the  diagram  to  the  right  label 
the  chamber  with    its   name  that  receives 
the  blood   from  the  lungs.  . 


1 1  i  1 1  it  i  ii  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i<i  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1  ! 


Cor rect  J  response : 


J 


54J 
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21.  Match  the  chamber  vith   the  statement(s)   that  pertain  to  it 


a-.-    left  ventricle 
b.  .  left  atrium 
%c»  ..Tight  ventricle 
d;    'ri^ht  atrium 


_1 .     Kccei  vfcs  blood 

J..    Pumps  blood  to  body 

_3.    Receives  blootl  fro\^  lungs 

^4.   Receives  blood  from^body 
^ 

5.    Pumps  blood  , 


 6.    Pumps  blood  «to  lungs- 

mi  i  ii  infill  ii  1 1  hi  i  mi  i  ii  ui  i  iii  in  ii  i  in  i  ii  1 1  ii  i  in  in/ /in  in  i  a  i  in  a 

Correct  response:     1.   byd         2.  _a_,     3.  J>_f     4.  J^9     5.    a,c,     6.  _c_ 


22.  On  the  diagram  below  label  tfie  chambers  and  indicate  with  arrows-where 
the  blood  is  going  to  or  coming  from.-  .^.^n 


1 1 1 1 1 1 1 1 1  n  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  ft  1 1 1  / 1 1 1  / 1 1 1 1 1 1 1 1 1 1 

Correct  response:  ^ 


000 


23.  The  last  structures  of  concern  in  the -heart  are  the  valves      If  not  for 
the  valves  the  blood  would  be  pumped  back  into  the  a.tna  and  not  to  the 
boVoi  5unSs?    So  it  is  easy  to  see-why  the  valves  are  needed  to  control 
the  direction  of  blood  flow  in  the  heaTt. 

Which  of  the  following  examples  would  be  like  a  valve? 


§1U 


SPEED 
LIMIT 

25 

MPH 


ONE  WAY 


1 1  III  III 

Correct  response 


24.  Check  the  following  statement  (s)    that  ar'e  true  about  a  heart  valve, 
a^.  Controls  the  pressure  of  blood.  . 

b.  Controls  amount  of  blood  'in  chambers^. 

c.  Controls  the  direction  of  blood  flow. 

,,',iiiiiiniiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiii"l"llllll,,,""r""1""" 

Correct  response:  c 

25.  In  your  own  words  describe  the  function  of  a  heart  valve. 


■3 


iiiiiiiiiiiiijiiiiiiiiiiiiiuiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiii 


Correct  response:  A 


heart  valve  controls  the  dUe.ction  of  blood  flow, 
'  %  "  '  5-9 


\ 


"er|c 
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BLOOD  VESSELS  AND  THEIR  FUNCTIONS 

26.   Study  the  diagram  below  carefully.     Th*n  continue  with  the  questions 
Refer  back   to  this  diagram  only  if .  necessary "  * 


Pulmonary,  Artery 


Arteriole 


Body  Capillaries' 


v 


55; 
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->7.  Arteries  arc  blvpod  vcsselsthat  carry  blood  away  from  the  keart.  On 
the  diagram  belou   label  the  arteries.  K 


HI  Ul  I  III  I  111  I IIJ  III  III  I II I  III  I'll  1 0 1 11'1111 111  ini'1^1 11 11,1,1 11 11 11 11 11 


4 


-11 


28.  An  artery  carries  the  bltfod  tp  the   (check  the  right  statement (s) ) , 
,a,  lungs 
,b.  heart 

c.  body 

d.  ventricles 

I  fl  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  j  U  /     1 1 1 1 1 1 1 1 1  / 1 1 1 1 1 1 1  j  )  1 1 1 

Correct  response:     a ,  c 


2&.  Arterioles  are  smaller  branches  'of  the  arteries".  They  also  Ckr'ry  blood 
arterxoJes      •  '     °"  A*  dia*ralBS  below  darken  the  parts  th«"IJr!«« 


/  iiii  111  ril\ii  i  ii /in  in  in  i  in  i  iiiiiiiin  inn  i/i  n/iii  in  iii/iii/iii, /a 

Correct  response:  <  ^ 


ERJ€  <>-»> 


30.     Qn-  the  diagram  below   lpbcl  th'c  arteriolc(s)  .   ^^:£y8^ . 


ui\in7nninuniuniniriiituriiiiniiiiiiuiiiiii/nHii/iii  iiuiiii 


Corre"ct  response: 


Arterioles 
Arterioles 


Arterioles 


Arterioles 


31,  Match  the  fol  low.ing  vesse  Is  with  the  statement(s)    that  pertain   to  them, 
a.  arteries 


1.  Smaller  branches  carry  blood 
away  from  the  he^rt 


b,  arterioles 


2.  Carry  blood  away  from  the  heart, 

.   First  blood  vessel  to  carry 
blood  away  from  the  heart. 

4#  Branching  vessels   to  lungs 

'   5/ Connect  smaller  branches  to 

heart 

n//iinniiii//u/iuinniunintinunniiif//iiu/iHjini/ii//i/iii 

Corr'ect  response:    1.     b ,     2.  3,b ,     3.     a  »     4«  _Jl_'     s-  _f_ 

S-13 
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/////-////////////////////////-////////////////////////////////////////////// 

Correct  response: 


33.     Capillaries  are'found  in  the  body  tissue  and  circulate  the  blood  to 
each  cell,  providing  a  connecting  network  of  vessels  between  arterioles 
and  venules. 

i 

Check  the  following  statement  (s)'  that  are  true  about  capillaries. 

a.  Xre*  large  vessels  leaving  the  heart.       ,  j  * 

b.  Vessels  that  bring  blood  to  the  cells. 

c.  Vessels  that  bring  blood  to  the  lungs. 

d.  "Found  near  the  skin  surface. 

e.  Next  to- the  smallest  vessels  in  the  body. 

//////////////////////////////////////////////////■///////////////////////// 
Correct  response:      b\  d 


34,  Venules  start  when  the  capillaries  come  together.     Venules  are  larger 
in  size  and  are  not  spread  out  as  much  as  the  capillaries.     On  the  diagram 
below  label  the  venules. 


532 


1 1  ill  I  III  III  I  III  I II 1 1 1 1 1 U 1 1 1 1 1 II 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 II  i  in  in  tm  i  mi  in  in  l\ 


Correct  response: 

Venules  * 


Venules' 


-Venules 


\ 


9f 


Venules 


m 


3S,     In     your  own  words  describe  Venules, 


1 1 II  /  i/f'ii  I  / 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1  / 1 1 1 1 1 1 1 1 1 1 1 II 1 1  f  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U  J 1 1 

'*  **** 

CorTect  response:     Venules  "are  larger  than  capillaries  and  are  not.  spread 
— ^jjt  like  the  capillaries.  *  *• 
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Veins  are  the  large  vessels  that  carry  the  blood  back  to  the  heart'. 
On the  ditgraa  below  Ubel  the  vein(s). 


\ 


/////////////////////////////////////////////////////////////////////////// 


Correct  response: 


37.  A  vein  carries  blood  (check  the  , right  answer(s)). 
a.     to  the  body  cells, 

froa  the  lungs.,.  " 
to  the  capillaries* 

fro»  the  capillaries,  « 

s 

to  the  heart. 


b, 
c  , 
d, 
e. 


///////////////>///////////////7//////////////////////////////////////y//// 

Correct  response:    b  »  d «  g 
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Match  the  following  vessel(s)  with  «the  statement  (s)  that  pertain*  to  the» 
«#  capillaries 
b,  venules 
v    c,  veins 


1*     Largest  vessel  for  returning  ,blood 
to  the  heart 


 2.,  Vessels  found  in  body  tissue 

 _3,  Return  bldod  to  heart 

 4,  Connect  capillaries  and  veins 

 5,  Circulate  b^ood  next  to  cells 

/////////////////n //////////// /////// iii  milium  i  iiiiiiiiiiiimiiiui 


Correct  response : 


c  lf 


a  2 ,     b,c   3 ♦      b  4  ,       a  5 * 


39,  Using  the  diagram  below,  label  the  numbered  vessels, 
zharacteris t ics  of  each  vessel. 


State  the 


6.. 


3. 


////////////////////////////////////////////////////////////////////////// 

***                       $  Arteries 
Correct  response:  (Blood  to  lungs)   ,7. 


A  Veins  (  Blood  to  Heart  j 


5  Veins  <  Blood  to  Heart) 


Venules (  Vessels  Getting  Larger. 
a   Blood  back  to  Heart) 


Capillaries  (Found  in  Body  Tissue, 
j  Take  Blood  to  Cells)  


(Blood  away  from  heart)  1 


■Veins 

(Blood  to  Heart)  a 


Arterioles* 
(Smaller  Branches 

of  Artery )  2 
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TYPES  of  CIRCULATION: 

40.  There  are  two  types  of  circulation  within  the  circulatory  system.  The 
first  one  is  called  the  SYSTEMIC  CIRCULATION.     In  the  systemic  circulation 
the  blood  is  transported  to  and  from  all  parts*  of  the. body  by  starting  at 
the  left  ventricle '  and  ending  at  the  .right  atrium.     Study  the  diagram  below 
of  the  systemic  circulation  with  the  heart  and  vessels  labeled* 


7.  R.  Atrium 


x 


Vein 


Venules 
4,  Capillaries 


Arteriole 


/////////////// : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 il 1 1 1 1 
On  the  diagram  below  label  the  missing  parts. 


Arterioles  3. 


4.  Capillaries 


5GJ 


9 

ERIC 


.  5. 


/////////////////////////////////// /////// ii  nun  i  in  ii  i  ii  i  mini  iiijin 

Correct  response:     2.  artery     5.  venules     7.  right  atrium 

41,   Label  the  missing  parts  .of  the  systemic  circulatory  system. 


4. 


3. 


n  njnnin  in  nn  inn  i  in  i  ii  i  iii  i  ii  ii  n  iii  in  n  ii  i  ii  i  iii  nil  ii  i  in  ii  in 

Correct  response:     Missing  parts     1.   left  ventricle ,   3.   arterioles ,  c 

4.   capillaries,     6 .  vein  " 


42.  Where  does   the  systemic  circulatory  system  carry  blood? 


i  ii  iii  1 1  iii  i  ii  tin  tin  ii  i  iii  i  ii  i  in  i  ii  n  n  1 1  in  i  iiji  i  in  nn  imii  i  n  i  nn 

Correct  response:     The  blood   5 «;  transported  to  and  from  the  body. 
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43#  The  systemic  circulation  begins  at  one  chamber  of  the  heart  and  ends 
at  another.     From  the  list  below  check  th«  correct  set  of  chambers. 

a.     Left  atrium  to  .right  ventricle.  ^ 

b*    Xeft  ventricle  to  left  atrium. 

c#     Left  ventricle  to  right  atrium. 

d.     Right  atrium  to  right  ventricle, 
/////////////////////////////////////////////////////////////////////////// 
Correct  response:  c 


44f  From  the  sets  below,  check  the  correct  sequence  o^  vessels  the  blood' 
will  flow  in  the  systemic  circulation, 

a.  arterioles-capi liar ies- venule s-veins- arteries 

b,  veins- venul  es-capi  1  la/ries- arterioles- arteries 


c.  arteries -arteriole  s-capi 1 laries-venul es-v*ins 

////////////////////////// /./// /////V//V////////////////////////// II  III  I II 1 1 
Correct  response:  c 

45,  Check  the  statement (s)  below  that  is/ar^  true. 
Systemic  .circulation  transports  blood 

a.  to  the  body  only. 

b.  to  the  lungs. 
c#     from  the  body  only. 

d.  to  and  from  the  body  and  lung^. 
e«     to  and  from  the  lungs. 
f.     to  and  from  the  body. 

/////-/////////////////////////////////////////// //J /// ///I  II 1 1  III /II I  III  I  > 
Correct  response:     f       '  ^ 


/ 

/ 

/ 


46#     The  second  type  of  circulation  is  known  as  thKJ PULMONARY.  CIRCULATION  ^ 
This  circulation  transports  the  blood  from  the  hearr  to  the  lungs  and  back 
to.  the  heart,  starting  *t  the  right  ventricle  and  ending  at  the  left  atriu»#, 
Stud/  the  diagram  belowof  the  pulmonary  circulation  with  the  heart  and 
vessels  labeled.  *  *' 


t 


3  Pulmonary  Arteriole 

4  Capillaries 

^  Pulmonary  Venules 

6  Pulmonary  Yeins 


Pulmonary  Artery  ? 


7    I. Atrium 


-  /////////////////// /ii  i  ii // ii  i  in  i/ ii  i ///J//// 1111111111)111111111 1 II 1 1 II I 

Label  the  missing  parts  on  the  diagram  belVw, 


\    Pulmonary  Arteriole 

4  Capillaries  

c;    Pulmonary  Venules 


\ 


ERIC  . 


'  2  < 


'  5<?J 


\ 
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Correct  response:     6.  pulmonary  vein,  7.  left  ttrt^m,  2.  pulaonary  artery 

 ;  :  ;  i  \  — •  ■   -  ""j  ~~ 

47.  Label  the  ai5sing*-part s  on  this  diagrai.,  <  e 


as? 


*  4. 


fiPPulmowan  Veins 


7  L  Atrium 


J 


Pulmonary  Urttry  2 


/////z///////////////////////////////////////////////////// nit  mi  mi  in 

Correct  response:     1.   right'vcntriclc,  3.  pulmonary  arteriole,   4.  capi 1  laries, 

5,   pulmonary  venules  ^ 

% 

48.   In  your  own  words,  where  does  'the  pulmonary  circulatory  system  transport 
blood?  • 


1 1 1 1 1 1 1 1 1 1 II I IJ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IJ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 II I  III  I  III  if  III  llll 

Correct  response:     The-blood  is  transported,  from  the  heart    to  the   lung*  and 

back*. to  the  heart.  ,    '  • 


,ERLC 


0 


4U.  Iroro  the  choices  below,  check  the  correct  sequence  of  vessels  the  blood 
'  w  aa|  1    flow    in   t  he   pu  Inoiuiy  circulation.  ^ 

a.  artery-arterioles-capi 1 laries -venule s-ve in 

b.  pulmonary  vei n- v enul es - cap i 1 1 ari es-ar t er i o 1 es-pu lmon ary  artery  v 

c 

c.  pulmonary  artery-pulmonary  ar t er io 1 e-cap i 1 lary-pu lmonary  venules- 
„  pulmonary  vein 

d.  pulmonary  ar t er io 1 esvcapi 1 lary-pulmonary  venule-pulmonary  vein-  9 
pulmonary  artery. 

1 1 IH I  III  III  1 114 1 1 1 !  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !  Ill  I II I  III  I II 1 1 11,1  INI  ll'll  III  I  HI  I II 1 1 
Correct"  response:  c 

SO.iThe  pulmonary  circulation  begins  at  one  chamber  of  the  heart  and\ends 
at  another.     From  the  list  below  check  the  correct  set'  of  chambers. 

♦ 

a.  Left   at ri urn  to  left  ventricle. 

b.  Right  ventricle  to  left  atrium. 

c .  Left   ventric le  to  right  atrium. 

d.  Right  ventricle  to  right  atrium.  * 

1 1 1 1 1 1 1 1 1  ii  1 1 1 1  /  ii  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i'ii  n  i  i>i  ij  1 1 1  istui  1 1 1 1 1 1 1 1 1 1  f  1 1 1 1 1 1 1 1 

Correct  response:  -b 


ci.  On  the  diagram  below,  start  witji  the  systemic  circuit i on  and 
parts  and  then  label  the  parts  of  the  pulmonary  circulation. 


label  its 


56, 
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I! I U  A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 i 1 1 1 1 1 1 1 U 1 1 1 1 U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Correct  response: 
Pulmonary  Veins 


Pulmonary  Arttry 


52.  Now  that  you  have  styudied  the  chambers  of  the  heart,  the  different 
blood  vessels  and  the  t\4o  systems  of  circulation,  let^s  now  examine  parts 
of  the  blood.     Blood  is  Vcomposed  of  four  different  parts;   each  having  its 
own  function. 

The  first  part. of  blood  is  the  erythrocytes  or  Red  Blood  Cells   (RBC  • s) • 
The  RBC's  are  produced  in  the  marrow  of  some  bones*  ■  From  there  they  enter 
the  circulatory  system  to  start   their  work.     The  RBC  •  s  carry  oxygen  to  the 
body  cells  and  carbon  dioxide  from  the  body  cells. 

• 

The  second  part  of  our  blood  is   leukocytes,  or  White  Blood  Cells 
(WBC's).     These  too  are  produced  in. the  marrow  of  a  few  bones  as  well  as 
in  oth^r  tissue  of  the  body.     Their  function  is  to  aid  in  fighting 
infection  in  the'body. 

Tf>  a  person  is  suffering  from  a   lack  of  oxygen   in  his  blood,  it  is  due 
To  a   lack  of  » 

.  a.     RBC's  * 

\   b„     WBC's  .  .  ^ 

/////////////////'////////////////////////////////////////////////////////// 

Correct  response;  a 


c 

I 

c 


53.  When  a  person*  falls  and  cuts  himself  on  a  b  lun  t  *bb  j  ect ,  which  blood 
cell   starts  to  work  to  fight  infection? 


a.  RBC*s 

■  •     '  5.GJ 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1  fill  II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 u 1 1 1 1 1 1 1 

»  * 

Correct  response:  b 

40  ,  » 

S4#~Match  the  type  of~b)ood  cell  w.i  th  ■  the  *s  tatement  (s)   that  pertain  to  jthem. 
a      RBC's  V*         /  Produced  in  bone  marrow  and  carry 


b.  WBCfs 

i 


oxygen 

2.     Produced  in  marrow  and  other 
*    ~        tissue  and  aid-in  fighting 
infection 

 3.     Work  when   ther.V  is   an'injufy  to 

the  body 

4.     Produced  in  marrow  and  carry 
>       carbon  di'oxide 

////////// /////////////////////////////////////////////////^///////////'///// 
Correct  response:      !•     a   ,     2.     b  y    3.     b  ,     4.  a 


55.   Platelets   are   the   third  part \f  the  blood.     Just   like  trhe  RBC«s  and 
WBC's,    the  platelets   are   formed  in  the  bone  marrow,   too.     Their  function  is 
to   aid   in   the  coagulation  or  clotting   of  the  blood. 

Plasma  i*s  the  last  part  of  the  blood.  It-is  the  liquid  part  of  the 
blood  that  carries  the  RBC's,  WBC's,  and  platelets.  This  is  why  we  say 
that  plasma  supports   all  blood  functions. 

When  youTare  shaving  and  nick  yourself,    the  bleeding  stops  because 
of   the  *  .  4  • 

a.  platelets.- 

0 

b.  plasma. 

////// //////////// //////////////////////v/// ////////// //////////////>////// 

Correct  response:  a 


56*.  .if  there  were  three  different  colored  buttons  in 'a  glass  of  watjer, 
fhe  wa  ter  \ou  1  d'  be  like 


a.  .  platelets." 


b. plasma.^  ,  4 

ii  i  ti  i  lit  i  in  i  mi  mi  mi mi  1 1  mi  i iiiiiiiiiiiiiu in  in mini  in mini 

Correct  response:       b  -  •  , 
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* 


platelets 

i 

v  I  asma 


57,  Match  the  blood  components  with  the  st  atement  (s)^ythat-  pertain  to  them. 


_1 .  Produced  in  bone  marrow 

J.  Support's  blot^^unctions 

_3.  Liquid  part  of  blood   •  m 

J.  Join  together  to  stop  bleeding 

_S.  Work  as  part  of  a  system 


////// 1  ii  1 1  ii  111 1  in  111 1 111 1 111 111 1 111 111 1 1 111 1  uui  i  irn  1 1  ii  i  urn  iij  i  ii  111 


Correct  response:  1. 


2,     b   -9     3.     b   y  4, 


5.   a.  b 


FUNCTIONS  of  the  BLOOD 

SS^  This  section  of  the  circulatory  system  has  to  do  with  the  five  functions 
of  t^.e  blood.     Each   function  is  in  support  of  the  body  and   its  functioning, 

One  funxt^on  of  the  bloofc  is  respiration.     Oxygen,  is  transported  from 
the  lungs  to  the   wlls  and  carbon  dioxide   from  the  cells  to  the  lungs. 

-\nothcr  function  of  the  blood  is  nutrition.     Nutrients   are  transported 
from  the  digestive  system  to  the  b,ody  cells.  * 

When  a  person  breathes  in  and  out,   which  blood  function  is  utilized? 

a.  nutrition 


b.  respiration 


/////////////'////////////////////////////////////////////;////////////////// 
Correct  response:  b 


59.  fchen  you  are  hungry,  you 
function  takes  qare  of  it? 


eat.     When  a  cell  is  hungry,   what  t>lood 


nutrition 


b .  respiration 

//////////////////////////////////////////////////////////////////////////// 
Correct  response:       a  <• 


5e<5 
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60  •  txoretion  "is  a  third  blood  function.*    Waste  prodfuct^  are  carried  away 
from  the  cell  by  the  bJjOod.  ^  ^ 

Another  function  is  protection.     The  blood  defends  against  infection 
and  heals  injuries. 

Regulation  is  the   last  blood  function,     Regulatory  hormones 
are  distributed  throughout  the  body. 

When  a  person  cuts  himself,  which  function  helps  to  prevent  .blood  4  ' 
poisoning?        •  * 

a.     excretion  b.     protection      j       c.  regulation 

//////////////////////////////////////////////////////////////// IIJI II 1 1  Nil 

Correct  response:       b  « 


61.  Distribution  of  3  sex  hormone  to  body  cells  illustrates  which  blood 
function?" 

*      a.     excretion  b.     protection  c.  regulation 

1 1 1 1 1 1 1 1 1 1  in  u  1 1 1 1 1 1 1 1  u  u  1 1 11 1 1 1 1 1 1 1  u  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  f  iii  1 1 1 1 1 

Correct  response:  c 


62.  Removal  of  carbon  dioxide   from  a  cell  is  an  example  of  which  blood 
function?  ^ 

a.  ,   excretion  * 

o 

b.  protection  \ 

c.  regulation  *  \^ 

1 1 1 1 1  / 1 1 1 1 1 1 1 1 1  l-l  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1  itfl  1 1 1 /III  I II 1 11 
Correct  response:       a  < 

 C3  ■ —  ■  -  —  

63.  Match  the  blood  function  with  the  statement(s)   that  pertain   to  it., 

a.  protection   1.  Removes  waste 

b.  regulation  ^ 2 .  Acts  when  you  cut  yourself  shaving 

c.  eKretion   3.tA  function  of  the  blood 

 4.  Takes  h ormone s ■ f rom  gland  to  working 

spot 

I   5.-  Fights  germs  from  rusty  nail   in  foot 

&  - 

■   6.  Carries  used  substances  away   fron  cell 

///////////////////////////////////////////////////////////////^//////////> 
correct  response:    1.     c   ,     2.     a   ,  ,3. 


*  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  m  i  / 1 1 1 1 1 1 1  u 

a,b',c,     4.  Jb_,     5.     a   ,  ^6.     r  ^ 

A 
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Chapter  Six  f 


V       -RESPIRATORY  SYSTEM 

1.    This  chapter  deals'with  the  respiratory  system.     The  respiratory  organs 
work  together  to  give  our  body  oxygen,  a  needed  gas*     Also,   carbon  ..dioxide,, 
a  waste  product,  is  removed  from  our  body  by  |the  respiratory  s/stemwThe 
intake  of  oxygen  and  removal  of  carbon  "dioxide  by  the  respiratory  system 
is  known  as  the  "act  of  breathing1'.      *  *  • 

The  first  structures  that  the  .oxygen  will  coae  into  contact  with  are  , 
the  nose  and  aouth.     These  are  the  entrance  ways  into  the  respiratory 
system.     As  the  air  passes  through  the  aouth  and  nose,  it  is  warmed  and  , 
aoistened.     These  are  two  of  the  functions  of  the  aouth  and  nose.     The  other 
functions:  have  to  do  with  other  body  systems  ami  will  not  be  discussed  in 
this  ch^>ter. 

*  In  your  own  words,  define  respiration.      J  ^ 


mi  in  111 1 111 1  ii  i  nun 1 1 1 1  u hhi 1 1 1 1 1 1 u 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  iiiiiiHiiuiih 

Correct  response:     You  sh^smld  have  said  souething  like:  "Respiration  is 

the  act Ncl£  breathing."  ' 

**  * 

2.     On  the 'diagraa  on  page  6-2,    label  the  first  two  structures  of  the 
respiratory  system.  * 

i  iii  iii  ii  1 1  iii  iii  tu  i  in  i  ii  i  iii  1 1  ii  i  ill  ii  i  iii  iii  i  ii  ilH  i  mini  ii  ii  ii  ii)i  ii 

O  m 

Correct  response:     1.     aose,    .2-  mouth 

  % 

*  » 
$.  •  From  the  list  below,   chqck  the  correct  functions  of  the  aouth  and  nose. 

a.  dry  the  air. 

6 

b.  track  the  air. 

c.  warm  the  air.  - 

*  > 

d.  smoke  the'  air. 

e .  *  shape  the  air . 


« 


f.     moisten  the  air. 

,  i/nuun ////////////(//// //////// i//nnunn////n//n//unnunijn  1 

correct  response:   f 


-  <  6-1 


0  t  o 


4.  0  The  next  •structures  the  air  passes  through  are  the  pharynx  and  the' 
trachea,'     The  pharynx  follows  directly  aft.er  the  mouth  and  nose.      It  is  a 
passageway  for  the  air-to  follow.     The  trachea  is  one  of  two  branches  at 
the  distal  end  of  the  pharynx.     The  other  branch   is   the   esophagus ,  which 
is  <to  be  covered  in  the  digestive  system.     The  trachea  is   located  anterior 
to  the  esophagus   and   is   another  passageway  (f.or  air  like'  the  pharynx. 

-  On  the  diagram  on  page  6-2,   label  the  \^rynx  and  trachea.        m  ^y 

1  /  /  / 1  / 1  / 1 1  / 1  /  /  / 1 1 1 1 1 1  ii  1 1 1 1 1  /  i /  / 1 1  / 1 1 1  /  / 1 1 1  /  ?  i  1 1 1 1 1 1  / 1 1 1  /  J  / 1 1 1 1 1 1 1 1 1 1 1  ri  1 1 1 

Correct  response:     3.  pharynx ,     4,   trachea  • 


547 


.  5.     The  pharynx   follows  which   structure(s)  of  the  respiratory  sys tern? 

a.  tongue 

b .  nose  -**  * 

c.  pharynx  -  , 
,           d.  mouth 

1 1 1 1 n)  1 1 1 1 1 1 1 1 1  in 1 1 ii i ii i ii  i in i  i<iiiii i  iihin  1 1 ii i ii i  iii i  ii i  in i in  mm 

Correct  re-sponge:      &>£  d    %  *  * 


6'.  What  is  the  name  of  the  respiratory  structure  that  is  in  front  of  the 
esophagus?  *  , 


/////////////////•//////////////////^////////V///////////.//////////////////// 

Correct  response:     t rachea 
*    7„    In  four  own  words,   describe  the   function  of  the  pharynx  and  trachea. 

/////////////////////////////////////////////////.//////////////////////.//// 

Correct   response:     The  pharynx  and  trachea  are  air  passageways. 

8-      The   next   structures  are  the  bronchi   and  the  bronchioles.     The  bronchi  ;is 
a'continuation  of  the  trachea.     It  also  has  the  same  function,  an  air  pas- 
sageway.    At  the  distal  end  of  the  bronchi  there  is  a  division.     This  is 
J  where  the  bronchioles  start  and  bring  the  oxygen  into  each  of  the   lungs.  The 
f  bronchioles   are'air  passageways,    too,  because  they  do  not   stop  at  the  lungs, 
but  continue  on  into  each   lyng  where  they  branch  out  inside  the  lungs. 

On.  the  diagram  on  page  6-2,    labeJ^the  bronchi  and  bronchioles. 

/  / 1  u  u  u  1 1  n  1 1  / 1  /  / 1 1  u  u  n  / 1 1 1 1 1 // 1 1 1 1 1 1 1 1  / 1  in  u  /  //  /  n  /  n  1 1  m  / 1  u  i  / 1  /  u  / 

Corfect  response:     5.  bronchi  ,     6.  bronchioles      •  . 

6-3. 
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9.  What  structure  carries  the  air  directly  into  the  lungs?  , 

/////////////////////////////////////////////*////////////////////////////// 
Correct  response:  Bronchioles 

10,  Which  of  the  following  is  a  function  of  the  bronchi  and  bronchioles?  » 

a.  warms  the  air.  '  ft 

b.  serves  as  a  food  passageway. 

c.  serves  as  an  air  passageway, 

d.  noistens  the  air, 

////////////// ////////////////////////M//// ft/ ////////////////// /////J//// 
Correct  response^      c  , 


11.  Froa  the  list  below,  natch  the  functions  in  ColWn  B  with  its  structure 
in  Coluan  A.  , 

Column  B 


Coluan  A  ' 

a. 

bronchi 

b. 

pharynx 

c: 

nose 

d. 

bronchioles 

e. 

mouth 

f . 

trachea 

1  •     Moistens  air 

2.  Passageway  for  air 

3.  Warns  air 

4 


//////  / ii 1 1 iii  i ii  1 1 ii  ill 1 1 iii  i  iii  iii 1 1 ii i  it  i  in i  in  mini ii  i m  i ii n ii  i  in 

Correct  response:     a.    .2  ,^b.     2   ,     c,    1,3   ,     d.     2  ,     e.   1,3,     f«  2 


12.  At  the  ends  of  ,the  bronchioles,  are  the  alveoli  or  air  sacs,.  These*air 
sacs  cover  the  entire  interior  lining  of  the  lungs.     They  look  like  a  bunch 
of  grapes  still  on  their  branches.     The  alveoli  are  covered  by  the  capil- 
laries and  this  is  whe^e  the  exchange  of  oxygen  for  carbon  dioxide  takes 
place. 

On  the  diagram  on  page  6-2,   label  the  alveoli. 

//////////////////////////////'/////////////////////////////////////////////- 
Correct  response:     alveoli  7 


6*4 


5  7  J- 


13.   From  the  list  below,  check  the  other  name  for  the  air  sacs. 

a.  lungs 

b.  bronchioles  .  • 

c.  trachea 

d.  alveoli 

/////////////////////////////////////////////////////////////'////////////// 
Correct  response:  d 


14.    The  exchange  of  gases   is  the  function  of  the 
a*  bronchi* 
b  .k     alveoli.  *^ 
c.     trachea  .  P 
'      d.  nose. 


3tf 


iiiiiiiiminiiiimiimi 1  in  in  i  in  ijii  in  n  in  in  i  n  1 1  urn  iihi  mini 

Correct  response  b 

'^Vj  1    the   gas(es)   that   is/are  exchanged  in  the  alveoli. 

^  vrf\  hydrogen  * 

b.  nitrogen 

c.  carbon  dioxide 

d.  carbon  monoxide 

e.  oxygen  > 

/////////•/ //////////////v//////////////////////////// ////////////////////// 

Correct  response:     c ,   e  > 


16.  The  pleural  sacs  are  another  structure  of  the  respiratory  system. 
They  are  attached  to  the  ch*st  wall,  but  do  not  touch  the  lungs.  The 
pleural  saci   form  the  outer  lining  of  the   lurtgs.  # 

The  muscle  of  respiration  is  the  diafflriJCgm.     The  diaphragm  is  also 
attached  to  the  sides  of  the  chest  wall  $nd  the  bottom  of  the  pleural  sacs. 
The  action  of  the  muscle  is  what  enables  us  to  breathe.  « 

On  the  diagram  on  page  6-2  label  the  pleural  sacs   and  diaphragm. 

/////////////////////////// ii  i  iii  i  in  i  in  triuiii  i  in  iiiii  i  ii  in  in  i  mi  i  it 

"Correct  response:"  pleural  sacs    g    ,     diaphragm  _9   . 
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I'V,   In  your  own  words  explain  the  location  of  the  pleural  sacs. 


milling /////////////////////'////////////////////////////////// m  i  ii  1 1  ii  i 

Correct   response;  The  pleural   sacs  surround  the   lungs  but  do  not  touch 

them  and  are  attached  to  the  chest  wall   and  diaphragm. 


18.  The  diaphragm  is  the  muscle  of 

a.  circulation.  ^c,  digestion, 

b.  respiration.  d.  nerrves. 

/////////////////////////////////////////>///////////////////////////////// 
Correct   response;  b 

19.,  The  diaphragm  is  attached  to  the  ^   'and       *  . 


///////////A////////////////////////////  fj  1 1 1 1 1 1 1 1 J 1 1 1 1 JJ 1 1  hi  I  INI  II 1 1 II II I 
Correct   response:     chest  wall   and  pleural  sacs 


20.  As  you  read  the  following  paragraph,    refer  to  the  diagram  on  page  $-2 
to  better  understand  the  functions  of  the  pleural   sacs   and  the  lun^s. 

a  f, 

T<he  air  pressure  in  "the   lungs   is  "the   same  "as  that  outside  of  the  body. 
When  the  diaphragm  contracts,   it  pulls  the  pleural^sacs  along  with  it 
causing  the  confined  air  between  the   sacs  and  lungs   to  thin  out.  The 
pressure   inside  the   lungs  now  decreases   causing  air  to  be  pulled  into  the 
lungs  to  £quavlifce  pressure.     This   process   is   called  inhaling. 

%•  *        *  * 

What  is  the  di  f  fer>ence  *bftween  the  air  pressure  outside  the  body  and 

inside  the   lungs  before  'inhaling? 

.  » 

a.  greater.' 

b .  '    less  . 

c .  s  ame  • 

/////////////////////////////////////////////////////////////////////////// 
Correct   response;  c 

21.  What  muscle  contracts   to  thin  out  the  confined  air  between  the  lungs 
and  pleural  sacs?  *  *  T 

a.  femur  c.  numerous 

b.  diaphragm  d.  cardiac 

/////////////////////////////////////>/>///////////////•//////////////// 

Correct  response:  b 


•      .  .  *  575 


mm 


55/ 


22.  In  your  own  words  explain  what  will  happen  wh-elft  the  pressure  outside  tho 
body  is  greater  than  inside  the  lungs. 


jiiiiiiiiiiiiiiiiiiiiiiiiuitiiiiiiiiiiiuiiiiiiirniiiiiiiiiiiiiiiiniiiu 

Correct  response:     Air  is  pulled  into  the   lungs  to  equalize  the  pressure. 

23,  The  questions*  you  have .been  answering  have  all  been  talking  about  the 
process  of   . 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  f  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i  1 1 1 1 1 1 

'     Correct  response:  inhaling 


24.  The  process  of  removing  carbon  dioxide  from  the  lungs,  or  exhaling,  is 
the  opposite  of  inhaling. 

The  diaphragm  will  relax  which  reduces  the  size  of  the  pleural  sacs. 
This  compresses  the  air  between  the  sacs  and  lungs  so  it  becomes  greater 

than  that   inside  rh?    lnng<.  Jhf  .aJLx^ins^de  the   lungs  is   then  forced  out,  of 

the  mouth  or  nose  and  we  exhale. 

Once  again  the  process  of  inhaling  and  exhaling  will  start  over  to  give 
our  bodies  the  needed  oxygen  and  remove  th^'  waste,  carbon  dioxide.- 


What   is  jthe  condition  of  the  diaphragJW^fie^  we  .e-xhale' 


...  » 
//!////////////// ////I//////////////// ///////////// f //////? ////V/// ////;// / 

Correct  response:,    relaxed  * 


25.   When  exhaling,   the  air  pressure  is  greater  in  the 

a.  bronchi./* 

b.  p,4eural  sacs.  #  , 

c .  air  sacs. 

d.  lungs. 

mi  i  iii  i  ii  iii  1 1 1 1 1 1 1 1 1 1  ri  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  a  1 1 1 1  in  i  in  i 

"orrect  response:    *  b  * 
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26.  Air  is  pushed  out  of  the  lungs  |>y  the  compression  "of  the 

a.  sac. 

b.  alveoli.  9 

c.  lungs. 

/     tf.     bronchi.  ^ 

1 1  III  1 1 llll //////// //if//// //////////////////////////////////////J/// ////JJ 
Correct  response  c 

27.  Match  the  function   in  Column  B  with  its  structure  in  Column^A* 


Column  A 

t          Column  3 

a. 

lun^s^ 

 1. 

Relaxes 

b. 

pleural  sac 

 2. 

Air  pres  sure  equal  to 

outside  of  body 

c . 

draphragm 

*3. 

Is  pull ed  on  to  thin 

out  confined  air 

4. 

Cont rac t  s 

 5. 

Compres  ses  the  lungs 

* 

6. 

Carbon*  dioxide  starts 
respiratory  sys  t  era 

out  of  the 

h nii  in in/ in  iii  i  iii  i  iiii  i  ii  i  ii  i  n  1 1 1 1  ii  i  iii  i  iii  1 1  ii  i  iiiii  nun  in  iiiiii 

Correct  response:   1.     c  ,     2.  a  ,     3.     b  ,     4.   c  ,     5.   *b  ;     6.  a 


This  concludes  the  chapter  on  the  respiratory  system.  Now  we  kjtow  how 
we  breathe,  how  oxygen  is  taken  on  by  the  body  and  carbon  dioxide  is  given 
off.-  If  you  have  any  questions,  feel   free  to  ask  your  instructor. 
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Chapter  Seven 

DIGESTIVE  SYSTEM  * 

The  digestive  system  is  one  of  the  most  important- systems  of  the  human 
body.     It  is. this  system  that  supplies  the  body  with  the  food  and  energy 
to  ^intain  life.     Just  like  th'e  other  systems  of  the  body,   the  digestive 
system  is  made  up  of  many  parts.     It  is  these  parts  and  their  functions 
with  which  we  are  concerned,  '  / 

In  the  following  diagram  .the  main  organs-  of  digestion  are  listed. 
Remembex  them'  and  their  order  in  the  system. 


q . .  Mouth 


b.  Pharynx 


) 

Esophaaus 

4 

* 

i.  Liver 


-  -  —  *  — 


y 
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I.     he  will  now  look  at   the  main  organs,  of  the  digestive  system. 
The  mouth   is   the   first   structure   of  the.  alimentary  canal    (digestive  tract). 
Mechanical  digestion  (or  chewing),  occurs  here.  *A  chemical   action  takes 
place  in  the  mouth   also^  but   that  will   be  discussed  later. 

Complete   the   following   statement.     Food  is   received   in  the   mouth  and 

chewed*     This    is   colled  ;   J  \  '  . 

< 

f/// 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  um/iii  1 1 1 1  h  1 1 1 1 1 1  u  1 1 1 1 1 1 1 1  inn  1 1 

Correct  response:     mechanical  digestion 


2.  The  mechanical  digestion  that  occurs  in  the  mouth  is  s ome t ime s\  r e f er r e d 
to  as   t  •  ,  ' 

111  mm  i  in  i  111 1  mi  1 11)111  mm  iij  m  milium  urn  mini  11  mum 

Correct  response?     che w i ng 


3.     The  next   two  organs   are  passageways,    the  pharynx  and^  the  esophagus. 
Their  function  is*  to  allow  food  to  pass   from  the  mouth  to  the  stomach. 
When  food   enters   the  esophagus   it  produces   a  dilatation  that  stimulates' 
contraction.     This  contraction  of  smooth  musc-le   is   referred  to  as  peristal- 
sis, a  ripple    like  motion.     Peristalsis   startSyat  the  esophagus  and  con- 
tinues down  through   the  entire  alimentary  canal.  * 

The  organs  of  the  digestive  system   that  are  passageways  are  the 

  and    *  * 

11  fm  111  n  1 1 1 1 1 1 1 1  u  1  n  1 1 1 1 1 1 1 1 1 1 1  n  u  11 1 1  u  1 11 1  f  1 1 1 1 1 1  ij  i4ii  1 1 11 1111 1 1 1)  1 

Correct  response*:     pharynx  and  e s ophag  u s  rf 


4.  From  the  diagram  on  page  7-1,  select  the  letters*that  indicate  the  ► 
pharynx  and  the 'esophagus.  ,  |  K  *  * 

ii mi  111 1 hi i n i rim ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 1 1 m 1 1 1 m m 1 1 1 n i mini i » 

Correct  response:     b, c  . 

 ■  :  ^4 — ^  

5.  The  next  organ   in   the  digestive   system  is   th  e-  s  t  on^a'ch .     This   is  the 
widest   portion  of  the  a  1  imen  t  a  ry'  c  ana  1   and  is   also   t^e-  most  muscular  organ. 
A   churning  action   in  the*s"tomach  mixes*   the  food  w'i  tlr  gast  ric   juice.  Only 
partial  chemical  digestion  of  proteins  occurs   in  the'  stomach,. 

From  the  diagr.am  on  page  7-1,  locato  and  writcjf  the  letter  tha  t  ;.f  nd  i  c  a  t  e's 
the   s  tomach ,  •  - 

i  mi  mi  i  m  imimmmimmmn  lUniniiuuiiiuunuunmuu 

Correctresponsc:  d 


6 .  .  Write 
s  t omach . 


in  your  own  words  the  function  and  actions  that  occur  in  <t>he 


//>///////////////////////////////////////////////////////////////////////, 

Correct  response:'    The   function  of  the,  stomach  is^o  receive  food   from  the 
esophagus  and  start   a  churning  action.     Gastric  jXiices  are  mixed  with 
the  food   and  begin  chemical  digestion  of  proteins, 


7.     Let  uS  go  back  .and 
The  first  structure  is 
mechanical,  digestion. 
esophagu£.     They  serve 


review  the  organs   that  we  have  discussed  up  to' now* 
the  mouth  in  which  food  is   chewed.     This  is^  called 
The  next  two  organs  asre  the  pharynx  and  the 
as  passageways   through  which   food  may-  travel  on  its 


w^ay/to  the  stomach.     When  the  food  arrrves  at   the  stomach*,    a  churning 
action  occurs  and  gastric  juices  /are   added  to  the   food  mixture. 

After  food   leaves  the  stomac/h   it   enters   the  small  intestine.     The  small 
intestine   is   similar  to  a  long,  tube,    approximately  20  feet   in   length.  The 
main   function  of  the  small   inte/stine   is'"the   absorption  of  digested  food. 
As  we  have  said  before,   the  digestion  process   starts  in  th.e  mouth  and  con- 
tinues to  break   down  £he   food  £o  that   the  body  can  use  it, 

Some  digestion   occurs  in  the   first  part-  of  the  small  intestine. 
This  part  is   referred  to  as   tne  duadenura  and  represents   the*first  ten 
inches  of  the  small   intestine.     Two  organs  empty   their  digestive  juices 
into  the  duodenum  of  the'  small  intestine. 

/  . 

Refer  to  the  diagram  on/page'7-1  and   identi-fy  the  small  intestine, 
hrite  the   letter  in  the   space  provided.]  

/  Hi  iji/i  ni  i  it  it  it  in  in i  a  1 1 fiim  I II 1 1 II 1 1  HI  I II I II I  HI  I  I'll  I II II 1 1  III  II 


111 

Correct   response:  f 


Wnt-e  in  your^own  words  why  food   is  digested, 


1 1 1 1 1  n  1 1 1 1 1 1 1 1 1 1 1 1 1  n  1 1  m  m  1 1 1  m  m  /  ii  /  /  ii  mil /// // // // // /// in  m // // 


Correct  response: 


Fdod  is  brokefT 
cannot  be  used 


down  because 
by   the  body . 


in  Hi  ts   solid  s  tate  it 


9 .  -After  the  food 
tine.  This  organ  l 
the  5 nail  intestine 
seni -liquid  form ;  a 
absorbed  through  th 
body  tluid  balance, 
large  intestine,  al 
uhich  remains  is  o-f1 
tine  is  called  the 
fecal  matter. 


aves  the  small   intestine,   it  e'nters 
five  feet   in   length  and  is   larger  i*h 
When  food  enters  the   large  intestin 
it   travels  through   the  large  intesti 
intestinal  walls  and  is  utilised  to 
By  the   time   the   food  reaches  the  dis 
i  of  .the  necessary  materialsrhave  been 
no  use  to  th,e  body.     This  portion  of 
anus;   and  the  ^material  that   leaves  the 


the   large  intes- 

diameter  than 
e,   it  is   in  a 
ne  the   1  iquid  i  s 
maintain  proper 
tal  end  of  the 

removed.  Tha^t 
the   large  i  ntes - 
body  is  called 


7-3 

5Su   .  .  ' 
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the  rai 


In  the  diagram  oa  page  7-1,   select  the   letter  that  indicates  the  rarge 
intestine.   " 

'      ////// /////////////// ////////////^-/////// ////////////////////'////// ////)/ 

Correct  response;  g 

»»  *  ^  f  , 

-     —  ■  —  »  '  . 

1  - — -    ■  -  »  S  ,  i  ^ 

I 

10  .  The  main  function  of  the  large  intes*  ine  is      *     -  ^    ,      ,  , 

a.     absorption  of  waste"  material.  ^  ' 

"*  b.     absorption  of*  liquid,  *  * 

t     c  .     absorpt  ion  of  d i  ges  t  ed  f  ood 
♦  ,  «»  * 

d.  <  reabsorption^^f  digestive  juices.  *  $  ^ 

\     /////////////////////////////////////////■///////////////////////////// run 

Correct  r'espfonse:  b 

.   .  i  _  , — _   t 

'  N 

11,  The  name  of  the  part  at   the  distal-end  of  the  large  intestine  is 
the      .  ;  .  <         '  ' 

//////////////////////////////////////////// r/ ///)////////////'////////////  / 

Correct  response:  anus 


1 1 1 1 1 1  ii  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  u  1 1  u  u  1 1 1  u  1 1  u  1 1 1 1 1 1 1 1  hi  i  il  ii  i  u  u  u  u  iu  u  u  ri  1 1 

Correct  response:*   outside  of  the  alimentary  canal.  * 

 ,  , — :  _  ,  8 — — —  1  ;  * 

13.  The  two  typesj  of  digestion  are  *    and%   . 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  u  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  n  1 1 1 1 1 1 1 1 1 1 1 1 1 1  iu  1 11)1111111  tu  1 111 111 

Correct  response:     mechanica  1  and  ch emflca 1 


7-4 
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12*  We  now  have  finished  with  the'main  organs  of  digestion.     Up  until  now, 
we  have  only  discussed  flhe  Alimentary  canal*     There  are   other  organs  which 
aid  digestion  but   they   lie-outside  of  the  alimentary  canal.     The  function 
of  these'argans   is  to  brealc  down  the-  food  either  by  chemical  Or  raechan  ica  ]<  , 
digestion..     These  organs  are  called  accessory  organs   of  digestion. 

The  firit  of  these  accessory  organs  is  £he  teeth,  tongue,  and  ^.saj  i  vary 
glands, -all   located  in  tne  mouth.  ^When  food  is   taken  in,   the*  teeth  and 
tongue  che^jyy&  grind  up  the  food.     This   is  mechanical  digestion.     Mechanical  * 
digestion  continues'on  through  the  alimentary  canal  due   to  the  squeezing 
action  of  peristalsis.  ■ 

The  salivary  glands  secrete  £n  enzyme,  which,  is   a  substance  necessary 
for  chemical  digestion  of  food*.     The  name  of  this  enzyme  is  saliva  and  , 
its   function     is  to  start  the  digestion  of  carbohydrates.     Carbohydrates,  » 
such  as  bread  and  potatoes,   are  used  by  the  body  to   supply  heat   and  energy. 

•  The  accessory  organs  to  digestion  are  mainly  located   .  


-   —   *—   —  1  — ^j^^^^^tt^^ 


mm 


14.  Does  mechanical  digestion  stop  in  the  mou&h?   

///////////////////// iiniiiirniiiuiiniiiifiiiiniiiiiiiiiiiiiiiiiiii>ii 

'correct  response:  "  no 


15.     The  teeth   and  tongue  are  used  in  digestion.  v 

ii &  1  inn i hiil 1 1 in i in i mill i mi i in  in 1 1 n nun inn ni 1 1 1 1 1 1 1 ' " ' ' " 

Correct  response:  mechanical 


16.  The  salivary  glan'ds  produce"  an  enzyme'  called  ,  • 

niniiiiniinnii/riii/iiffnyiiinin iiiiiiii'imiiijiiiiiiiniiiiniiu 

Correct  response:     saliva*  * 

•  »   .  • 

17.  Saliva  works  on  which  of  the   following   types   of  food?  # 
a  .     fats  ,  .   ^  . 

b.  proteins 

c .  m iner a  1  s 

i 

ds.  carbohydrates 

iiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiuuiiiiiiiiiiiii'111111'1 

Correct  response:     d  * 

— ■  r  ;  .  ;  ■  \     e  "  ;  '  T~ 

18.  Carbohydrates  are  used   by  the  body    for  \ 

»  •  * 

a.  'supplying  heat  and  energy. 

b.  growth  and  repair  of  body  tissue.  . 

v' 

*    c.     regulating,  fluid  balance.  •  > 

d.  regulatingsolidbalance.  *       -  , 

Correct  response:    'a  .  -  -  '  y 


19.  Yhe'next   accessory  'organ  vi  s.  thc~liver.     The   liver  is  one  of 
the   largest^and  most   important   organs,  of  the  htiraan  body.     It  has  many 
functions  ,   but    its  most   important   function   is   t^e  .production  of  ?n 
eauLsifi'er  called  bile,    -tfffto  now,   we  have  talked  about  enzyme*.     Wna  t  is 
.an  emulsifier?     An  emulsifier  is  a  chemical   sub  s  t  an  ce .  wh  i  ch  breaks  lar*e 
particles   into  many   smaller  particles  but. does  not  chemically  change"  Mem. 
£ile  brea'ks  up  fat  to  enable  further  digestion  and   storage.     Bile  is  b^ing 


•      '■  ?-     5      '  . 

<* 

produced  by  the  liver  constantly,  and  mus*  be  "stored  until  needed  by 
the  1>ody.     Bile  is  stored  in  the  gall  bladder,   a  small  gland   locj^ed  just 
.below  the  liver. v   Fats  are  used  fcy  the  body  the  same  way' as  carhfohy drates 
•s  a  supply  of  heat  and  energy.        1  7 

\ 

The   liver  secretes  a  substance  called  ■    '  » 


2  2  % 


1 1  i  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  ri  i  i.i  i  (i  1 1 1 1  ii  1 1 1 1 1 1 1  i)  1 1 1 1 1 1 1 1  it/ 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 


Correct  response:     bi 1 e 


\ 


20.   Bile  is  not  an  enzyme,   it   is  an 

4  / 


-  .  7/ ////// rm nmnimmimnmimiimm mm  Tin mini n  in  m  in 

Correct  response:  emulsifi-er 


* 


21««   Bile  is  secreted  bV  the 


and  is  stored  in  the 


*  /////////////////;//////////////////////// ^////////////////////f ////////// 

Correct  response:     liver,        gall 'bladder 


22.  Fats  ate  u$'ed  by  the  body  for 

a.  growth  and  repair  of  body  tissue*. 
°«  .  regulating  fluid  balance,. 

c.  regul/ating  solid  balance. 

d.  supply  of  heat  and  energy. 


J 1 1 1  IN  1 14 1 1 1 1 1 1 1 1 1  fl  1 1 1 1 1 1 1 1 1 II 1 1 1 1 1  J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  ii  ,,  i ,  1 1 ,  i 

•  ,  •  f  *  «* 

Correct  response?       d  .  '  ■      .  « 

;  T~  ...  f, 


4 


-23,  Tlve  pancreas  is  the*  last  accessory  organ  and'  is .  located  just  below  the 
stQmadh*     It  secretes  an  enzyme  called  pancreatic  juice.     The   function  of 
this^  enzyme  *is   to  digest  fats-,  proteins  and  carbohydrates «     Proteins  are 
needed  by  the  b'ody  for   the   repair  and  growth  of  body  tissues.*     Both      (  * 
pancreatic  jui'ce  and  bile  are  emptied  into  the  duodenum^.     The  pancreas  is 
known  as   a  dual   function  gland  and  will  be  di s cuss ed , more   fully   later  when 
we  tajk  about  the  endocrine  sysjem.  *  »  *  » 

The 'pancreas  empties  its  enzymes   into  wjiat  portion   of  the  alimentary 
ca«  a  1.?  \  ;  , 

l  inn  ii in in i  inn  i  ii  i  n  in  a  inn  iiji  mi  iiiiiini  nji /nun tmmimi 


r 


Correct  response:  duodenum 


58 
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Pancreatic  juice  "works  on  fats,  carbohydrates  and 


24, 

//////////////////.////////////////////////////////////////////V////////////' 

Correct,  response:     proteins  •  \ 

25,     Proteins  are  used  by  the  body  for    .  v 
a/    growth  and  repair  of  body,  tissues. 

b.  regulating  fluid  balance. 

c.  regulating  solid  balance. 

d.  supply  of  heat  and  energy. 
//////////////////////////////////////////////////////////A//////////////// 
Correct  response:  a 


26.     You  now  have' been  given  all  of  the  information  on  the  digestive  system 
both  maiji  organs  and   accessory  organs.     As  'a  means  of  review,  we  now  will 
trace  a  bit  of  food  from  start   to,  finish.    ,  % 


%  Mouth 


JPh^aryn  x 
E^opha^us^ 


Stomach 


Duodenum 


Liver 

/ 

Gall  bladder 
Pancreas 


chews  food,  mechanical  digesti'on. 

t 

saliva,  works   on  carbohydrates,  chemical  digestion. 

passageway  for   food  to  the  stomach.  . 

* 

churn  ing'  actron . 

partial  digestion  of  proteins. 

production  of  gastric  juices. 

the  "first-  ten  inches  o^  the  small  intestine. 

receives  pancrea^tio  juice  and  bile.  .  . 

secretes  an  emulsi f ier  to  break  down  fats. 

stores  bile  for 'the  lkiver .  * 

secretes  an  enzyme  to  digest  fats,  carbohydrates  and 
proteins .  • 


Small  intestine  )  absorption  of  digested  food. 

absorption  of   liquids.  - 
elimination  of  waste  through  the  anus, 


Large*  intestine 


53  i 
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4 


warn 


The  diagram  on  this  page  Is  the  same  as  the"  one  on  page  7-1.     As  \ 
test  to  see  If  you  know, the  main  units  of   the  digestive  system,  you  should 
label  all  of  the^  listed  parts  without  referring  to  your  notes.     Also,  on 
page  7-9  you  wl.il   find  a  list  of  terms  we  have  used   In  this  chapter,  8e*I'de 
each  organ,  write  Its  function.     Tr.y  to  do  this  without  referring  to  you-4 
notes. 


>  - 


•  r 
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La  -    •    


Mouth  • 

Saliva' 

Pharynx 

Esophagus 

Stonach 

Duodenum 


LIST  OF  TERMS 


Liver 

Gall  bladder 


Pancreas 

Small  Intestine 

Large  Intestine 


Anus 
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Chapter  Eight 

hNUOCR I N L  SYSTLM  c 

The  endocrine  system  is   important  because  of  t h e- s ecre t i pns  produced 
by  its  glands.     TKtase  secretions  are  responsible  for  the  proper  function- 
ing of  the  body  and  many  of  its  organs.     An  excess  or  deficiency  of  any 
one  of  thes.e  secretions  can  have  serious  effects  on  the  body. 


1.  Let's  take  a  look  at  the  glands  of 
and  function  • 


the   endocrine  system.,   their  location 


GLAND 


P  itui  tary 


Thyroid 


Parathyroids 


Adrenals 
Cor t  ex 
Medul  la 


p  arrcr  eas 


LOCATION 

Base  of  the  brain  just 
behind  the  eyes.  j 

Anterolateral    neck  on 
both  sides  located 
just  below  the  larynx* 

Imbedded  in  posterior 
surface  of  thyroid. 

On  top  of  each  kidney. 
Outermost  part . 
Innermost.,  part . 


\ 


Posterior  to  stomach 


FUNCTION 

Produces   hoTmones  which  regulate 
function  of  thyroid,  adrenals, 
and  gonads; •  influences'  growth. 

Regulates  rate  of  body  metabol- 
ism  (rate,  at  which  t^e  body  uses 
oxygen  to  burn  food  taken  in) 

Regulates   calcium   level  of  blood, 


Cortical  hormone  Tegulates  salt 
and  water  balance  for  the  body. 
Adrenaliiv  stimulates  cardiac  rate 
and  influences  flood  pressure.  1 
Prepares   the.  body  for  flight  or 
fight.         ^      ,  ^ 

Produces   insuiin  which  regulates 
sugar  metabolism. 


#0 


Gonads : 

Testes  ^ 
(Male) 


Ovaries 
(Female) 


Suspended  from  the 
body   in  the  scrotum. 


In  the  pelvis, 


Hormone  influences  secondary 
sexual  characteri  sti  cs*of  the, 
male;   i.e.,   beard,  deep  voice, 
•coarse  skin,  hair,  etc. 

One  hormone  influences  secondary 
sexual  characteristics  of  the 
female;   i.e.,   lack  of  beard,  high 
pitched  voice,   development  of 
breasts,   fat  distribution.  One 
hormone  prepares  and  maintains 
the  uterus   for  pregnancy. 


8-1 
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:  4 


2.     l-.rite  in  the  name  of  each"  gland  described  on  page  8-1, 


:■  >-':-,i;/'-J    •  :■[■> 


/////////////////////////////////////////////7/////////////////////*/////A// 
rrect  response:     1.  Pituitary,'    2.  Thyroid ,     3.  Parathyroid ,     4.  Adrenal . 
5.  Pancreas ,     6.  Testes ,     7.  Ovaries 


ERJC 


5SJ 
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Chapter  Nine  * 
—  UUlNAfcY  SYSTKM 


1.  The  body  is  constantly  metabolizing  food,  w^n  this  occurs  there  is 
always  some  wast.e  produced  . ,  *  The  bq,dy  is  unablc%&  use  ihis  material  so 

it  has  to  rid  itself  of  it.     We  have  already  mentioned  that  solid  waste  is 
removed  through  the  anusH   bul   there  is  more  waste  than  just  the  solid  waste. 
.The  body  also  filters  the  blood  and  removes   liquid  waste  products.  Th*is 
waste  is   filtered  from  the  blood  by  the  urinary  system  for  elimination  from 
the  body.-" 

The  -first  organs   to  be  discussed  are  the  kidneys;    they  are   the  main 
organs  of  the  urinary  system,     The  kidneys  are  two  bean  shaped  organs 
located  superior  to  the  waistline  and  posterior  to  the  digestive  organs. 
Blood  is   filtered  by  these  organs   and  the   liquid  removed  is  called  urine. 
Urine  is  considered  a  waste  product., 

'  %  Jr 
Urine   (  con t ai ns /'do es  not   cont.ai n)  .  wis te  prpduofe-s-  / 

////////////////////////////////////////V//y//v///////////////////////// 

Correct  response:     contai  ns 

*  e 

 .  !  

2.  The  kidneys  are   located  (superior/ inferior)   to  the  waistline. 
////////////////////////////////////,/////////////////////////////////////// 
Correct  response:     superi or 

3..    The-human  body  contains  .how  many  kidneys?  Answer:  


i  ri  1 1 1 1 1 1 1 1 1 1 1  i-i  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  (i  1 1 1 1 1  ruli  1 1 1 1  h  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

i^- 
Correct  res'ponse:       2  * 

4.     Using  the'diagram  on  page  9-2,   identify  the  kidneys  by  letter.  

////////////////////////////////////////////////////////////////////-/////// 
Correct  response:  _j 


S.     After  urine  is  s4cAeted  by  the  kidneys,   it   is  transported  ,to  the 
bladder  by  two  sma  1 1  tubes'  ca  1  led  ureters,  one  u.reter '  Wading  from  each 
kidney.     Urine  moves  tHVough  these  tubesby  Way  of  peristalsis,   just  as 
food  moves   thrdugh  the  Ui ges t ive  system. 

s  . 
.    Urine  is  moved  through  the  ureters  by  a  wave  like  motion  .  cal 1 ed 


i  ii  iii  1 1  ii  i  iii  iii 1 1  ii  i  in  i  ii  i  in  1 1 in i ih On  iii u ii  i  m  ii  ii  1 1 1  ii  1 1  in  in  ii l 

Correct  response:     peristalsis  ' 

■  9-1 


5^ 


6.     The  hunan  body «has  how  many  kidneys?  ■ 

/•/  i,  i  in  i  uuinlii  nil  1 1  ii  i  ill 'I' I' 11 1111 111 111 11 11 11111 111 1,1,1 111,1 


Correct  response: 


7      The  next  wo  organs  to  be  considered  are  the  bladder  and  the  urethra. 
The  Mad!"  is  a  ho  low  .uscular  organ.     Its  function  is  rt  "or.  the  J 
urine  which  has  been  filtered  by  the  kidneys  until  it   is  UM  to  be  re  1  eased 
from  the  body.     This'  organ  is  capable  of  expanding  to  ho  Id    he  ur  ne.  When 
«\*aa*t  i  «;  full  a  sicnal  is  sent  to  the  brain  telling  the  person  nai 
add      i:..."."b"S;ii.d.     The  urine  then  flows  through  ^be 
called  the  urethra.     The  male  urethra  is  approximately  6-8  !»«»•»  »•»«» 
whereas  tne  female  urethra  is  approximately  1-1/2  to  two  inches  in  length. 
It  is   through   thi.s  tube  that  urine   leaves  the  body. 

*  The  tubes   that  lead  from  the  kidneys  to  the  bladder  are  called  . 

> 


Correct  response:  ureters 

( 


7.  The  function  of  the  ureters   is  to 

niiiiiiiiiiiiiiuiiiiiiiiJininiiniuiniinniinniiiniiinniiniiin 

Correct  response:     Transport  the  urine  from  the  kidneys  to  the  bladder. 

 '-  : — s-—  :  : —  — 

8.  Using  the  diagram  on  page  9-2,    locate' by   letter  the  ureters. 

iiniiiiiiiiiiiiiiiiiiiniiniiininiiiiinniniiunninniinnmiiin 

Correct  response:  b 


9 .  vi 


hat   is  the   shape  of  the  bladder? 


iiiiiiiiiiiiiiiiiiiiiiiiniiinnunnuinninuniiiiiiiiinnmiiitni 

Correct  response:     hollow  an 4  muscul-ar 

10.  Using  the  diagram  .on  page  9-2,   locate  by  letter  the  bladder. 

unniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMininiiiiniutinmiiimnnii 

Correct  response:     c         •-  , 


9-3 
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.11.  The  tube  leading  outwardly  from  the  .  b  ladder^  i: 


////// ////^/ ////?//////// /// 1 1 1 1 1 1 1 N 1 1 1 1 1 1 1 1 1 1 1 1  fl\l  I/ 1 1 1 1 1 1 J  J  J I  fyj  I  J  J  J  J  I J  J  i  J 

Correct  response:     urethra  *  1  • 


:al  led 


12>  The  function  of  the  urethra  is  to 

V 

lllllllllulrlllllllllllllllllllllhllllfrllllllllllllllllllllllllllllllllll 

Correct  response:     transport  urine  from  the  bladder,  to  the  outside  of  body. 


13.  fh*e  size  of  the  urethra  in  the  male  "is 

and  in  the  female  it  is  inches  long. 


inches  long, 


iiiiiiuuiiiiiiiiiuiiiiiiuiiiiiiiiiii,,nill,,t),m,llllllllllllinilir ' 

Correct  response:     6-8  inches  in  male.       1-1/2  to  *2  inche^Hn  female. 

"   1    i 

14-.  Using  the  diagram  on  p*ge  9-2,   locate  by  letter  the  urethra.' 

/// m  nun  /J/ ///////////////////////////////////////////////,/ /////////,//, 

Correct  response:     d  ' 
■*     ■  ■     %/  - 

 1  .   1 

IS.  On  page  9-S,  you  .will  find  a  diagram  of  the  urinary  system  identical  to  J 
the  one  on  page  9-2.     'Identify  the  parts  in  order  and  write  their  n*aes 


below, 
a. 
b. 
c. 
d. 
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Chapter  Ten 

REPRODUCTIVE  SYSTlsM 

♦  -uo^f  is  divided  *nto  two  sections.     fhe  first  is  on  the  male 
ir.y'cne  second  is  on  the  female  system, 
,  * 

* '  ?  •  VIvCOtTI  vs  SYSTEM 

.  ur«  the  sperm  producing  organs  of  the  male  reproductive 

V*   "f.t*,3  organs  are  located  in  a  pouch  called  the  scrotum.  The 
4  :hsy  proauce  fertilize  the  egg  in  the  female* 

\*jei  she  testes  and  scrotum  on  the  diagram  on  page   10-2.  t  * 

,  f//// ///////////////// ///j ////////^o////////^^^/^////////////////f 

\  zz  "response*,  •  testes  scrotum  b 


c         :ne  testes  produce? 

'•     ,  ■:;>u;nU!ll!l!llllllinLlllIl>lil!!lil<!lllllinilllillllll 


a^Q  testes  located? 

.'/'  ^.fr^/i/tfiuiiniiiiHUiiiiiiiiiiiniiiiititniijiinHiiiiitti/ii 


»  cro turn 


,\  i*f  fertilized  by  the 

vo;jcua. 


•  or.  £  coring  . 

••iiiiiitniiiiiliuiiiiiiiiiiiiiiiiiiiiiiiiium1111111"""""111 


r-ssoonse: 
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5.     Sperm   leave?  the  testes  and  enters  the  epididymis,  a  raulticoiled  tube 
that   lies  on  top  of  the  testes.     They  are  stored  in  this  tube  until  they 
mature. 

Label   the  epididymis   on  the  diagram  on  page  10-2. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1  (11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i  1 1 1 1 
Correct  response:  c 


6.     Name  the  structure  on  top  of  the-testes* 


i  iii  1 1  iii  i  u  1 1  ni  ni  ij  1 1 1 1 1 1 1 1  n  mrnn  in  1 1 1 1 1 1 1 1  n  1 1 1  iliiiiiiiiuiniui 

Correct  response;     ep ididy'mi  s         _  *  f  ' 


7.     The  function  of  the  epididymis  ys  to 

a.  produce  sperm.         .  * 

b.  fertilize   the  egg. 

c.  store  sperm. 

d.  support  the  testes. 


////////////////////////////////■////'//// 1 1*1  II 1 1 II 1 1  Nil  IIIIIIIIIIIIIIIIIHI 
Correct  response:  c 


8.  The  mature  sperm  leave^  the  epididymis   and  enters  a  passageway  known 
as  the%  vas  deferens.     The  sperm  is  moved  through   this  passageway  by  muscu- 
lar action  until  it  reaches   the  urethra   and  is  ejected. 

On  thetXdi  agram  on  page. 10-2*   label  the  vas  deferens. 

/ 1  /  f  /  /  /  /  /'/  /  /  / 1 1  / 1 1 1 1  /  fi  I  /  / 1 1 1 1 1 1 1 1  / 1*1 1  /  f  /  /  /  /  // / /  /  / 1  / 1  / 1  / 1 1 if^l  1 1 1 1 1 1 1 1 1  III  I 
Correct  response:     d  > 

 .  :  t  

9.  What  is  the  name  of  the  structure  that  moves   the  -sperm  from,  the 
epididymis? 

/ 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1,1 1 1  ft1/  II 1 1 1 1  if  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 
Correct  response:     vas  deferens 


10.     The  vas  deferens  is  a  passageway  to  the 

a .  b  1  adder . 

b.  urethra* 

c .  scro turn •  * 

d.  testes . - 

/////////////////////////////////////// 1  iuj  i  ii  fin  ii  1 1  ii  i  run  1 1  ii  in  i  mi 
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correct  response: 


11.  How  is  the  sperm  moved  through  the  vas  deferens? 

///////////////////////////////////////// ii  nun  ij  ii  iiii /////// /////////// 

Correct  response:     by  muscular  tction 

  / 


12.  Enroute  to  the  urethra,  the  sperm  is  mixed  with  seminal   f lu|id ,   a  fluid 
Secreted  by  the  seminal  vesicles.     This  fluid  provides  nutrient  and 
protection  for  the  sperm.     At  this  poijit  the  sperm  and  fluid  enters  the 
ejaculatory  duct  which  connects  with  the  urethra.     The  pros t ate*  g land  also 
aids  in  the  protection  of  the  sperm.     It  is   located  immediately  below  the 
bladder  and  surrounds   the  urethra.     It  secretes  an  alkaline  fluid  that 
neutralizes  the  acid  content  in  the  female  vagina,  thus  protecting  the 
sperm*     It  also  aids  in  neurtalizing  the  acid  in  the  male  urethra. 

Label  the4seminal  vesicles  and  ejaculatory  duct  on  the  diagram  on 
page  10-2.  p  , 

ii  1 1  ii  ii  iiii  ii  iiii  ii  ii  iii  1 1  in  1 1  fi  iiu  ini  1 1  ii  1 1  ii  in /////// mm  1 1  ii  iii  ii 

Correct  response:*    e,   f  '  & 


13.    .The  seminal  vesicles  add  wliat  \^ype  of  fluid  to  the  sperm? 

miimmmimmiuiimi  iiitJiiiiiiiiiiiiiiiiiiiiimmmmmnii 

Correct  response:     seminal  fluid 


14.     Check  the  correct   f  un  c  tion  (s'O  "be  1  ow  that  pertain(s)    to  the  seminal 
fluid.  r  -  y 

a .  Protects   the  sperm .  \ 

%   b.  Provides  nutrients  for  the  teste/s.  *  ^ 

c.  Protects  the  vas  deferens "  ' 

d.  Provides  nutrients  for  the  sperm. 

m  1 1 1 1  iii  1 1  m  1 1 1 1 1 1 1 1 1 1 1  iii  i  m  1 1  n  1 1 1 1 1 1 1  iii  1 1 1 1 1 1 1 1 1 1  n  1 1 1 1  i  1 1 1  m)  i  m 

Correct  response:     a/  d  ' 


13.,.   Label  the  prostate  gland  on  the  diagram  on  page'  10*2. 

/////////////////////•////////////////////////////////////////////////(///// 
Correct  responses 


xo.    The  main  function  oSLthe  prostate  gland  is  to 


//////////////////// IIJ  Ipl  I II 1 1 II 1 1 1 1  i  1 1 U 1 1 1 M 1 1 1 1 1 1 1 1 1  ( 1 1 1 1 1 1 1 1 1 II II 1 1 II 
Correct  response:     neutralize  the  acid  in  the  female  vagina,  i 


17.     The  alkaline  fluid  also  neutralizes 

inn  i  iii  iii  in  nil  in  i  ii  ii  i  in  i  iih^jii  ii  i  ii  i  ii  ii  iji  i  ill  iiiiiiiiiiiiiiiii 

Correct  response:     the  urine  ^in  the  male  urethra. 


V 

 -f- 


18.     The*  urethra,  as  studied  in  the  urinary  'system,   is  the  duct  through 
which  urine  passes  to  reach  the  external  surface  of  the  body.     In  the  male, 
the,  urethra  serves   an  adcjitional  purpose,  the  passage  of  sperm.     The  urethra 
is  located  within  the  male  orjjflan  of  copulation,   the  penis. 


Label  the  urethra  and  penis  on  the  diagram  on,  page  10-2. 

v 

1 1 1 II I II  liJ  1 1 1 1 1 U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1  l-l  I  I'l  I 1 11 1 1 1  J 1 1 1 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Correct  Tesponse:     urethra  Ji  r     penis  -  x 

.  ^  .  :  

19.     Ihl  the  male  reproductive  system  the  urethra  is  used  to  carry 

\a  K   acid.  . 
'        b.  sperniv 
^     c.  urine. 

d.     neutralizing  fluids. 

iuiuiiiiiiiiiiiiiiiiHiiuiiiiiuihiiiiiiiiiuiiiiiiuiiuiiiiiiinNi.il 

CofTfect  response:      b  f  c  ,  d  •  ^ 


V 


i 


v 


»,  o  9  o 


FEMALE  REPRODUCTIVE  SYSTEM 


20.  The  ovaries  in  the  female  reproductive  system  are  responsible  for 
producing  ova  or  ovum.    Ova  are  eggs  which  must- be  fertilized  by  the  male 
sperm-  in  order  to  produce  offspring.    The  'ovaries  are  located  .in"  the  lower 
pelvic  cavity  of  the  female.    Near,  but  not  attached  to  the  ovaries,  are 
the  fallopian  tubes  which  convey  the-ova  to  the  uterus  of  the  female.  All 
ferti  ligation  takes,  place  in  the  fa  1  lopian  <  tubes  . 

.  .      Label  the  ovaries  and  fal lopian-  tubes  on  the  diagram  on  page  10-6. 

// it i nun i in i  i  ii  in  ii  nun i  mi  ii  in  i  n in nn mini iiiiiiu nn nnu 

Correct  response:     ovaries     a  ,     fallopian  tubes  b 

 :  :   ,  J  

21.  The  ovaxy  produce?  the  \ 

B  iji  ii  n  mi  i  in  i  ma  mm  in  i  iiimi i '/'//' //////// nun m inn nun 

Correct  response;     ovua  or  egg. 

«^  . 

22.  Where  will   the  ovum  be  fertilized? 

I<]  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  m  1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 11 1 1 1 1 1 1 1 
Ccyrcct  response:    The  ovum  will  be  fertilized  in  the  -fallopian  tube. 


23.  Tfie  ovum  is  transported  away  from  the  ovary  by  the 

/  nun i 'in nn i mi n in }i }i }/m 'in '/) 'it 7/ 7> niiiiiiiiiiiuiimiiiiimimm 

Correct  response:     fallopian  tube. 

-  i  ' 

24.  When  a  fertilized  ovum  reaches  the  uterus,  a  pear  shaped  organ  it* 
attaches  itself  to  the  wall  of  the  uterus  to  receive  nourishment.  The 
uterus  also  protects  the  fertilized  ovum  during  its  development.  The 
vagina  is  the  female  organ  of  copulation  and  also  serves  as   the  birth  canal. 

Libel  the  uterus  and  vagina  on  the  diagram  on  page  ltf-6. 

,/// in/ // ///////// /// /in  ii //in  i ////ii ////////i  ii //i  i  in/ 1  im  III  II  mi  1 1 

Correct  response:     uterus     c  ,     vagina  d 


n  10-7 

4 


)  . 


2S.     Froa  the  list  below,  check  the  function(s)   of  the  uterus. 

*  »  <' 

a.  protects  the  ovum. 

\       %  v  - 

b.  neutralizes  the  ovum.  5 

c.  nourishment  of  the  ovum. 

d.  passageway  of  the  ovum.  • 

/////////////////////////////////////////////////////////////////////////// 
Correct  response:     a,  c 


26.  ,  The  vagina  also  serves  as  the 


/////////////////////////////////////////////////////////////////////////// 
Correct  response:    ..birth  canal. 


This  concludes  the'chapter  on  the  reproductive  system.  If  you  should 
have  any  questions  about  the  structures  or  functions  of  the  male  or  female 
system,  feel  free  to  ask  your  instructor. 
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3ABR90530  Pharmacy  Calculations II 


Handout  3ABR9053O  III-X 


1.  Pine  Tar  Ointment  (  unofficial) 

Pine  Tar  '  •   19X90  Gms 

Zinc  Oxide.'.  \  Cms 

Petrolatum  ■   ?J;^.62  Gmj 

Makes  about  U5U.O0  C5ms  ' 

*  \ 

Calculate  the  quantity  of  each  ingredient  needed  to  prepare 
1  Kilogr^n  of  the  above  ointment. 

'*  "  r  ■ 

2.  How  many  mgsof  each  ingredient  are  needed  to  make  one  fCgm. 
of  the  following  ointment? 

Benzoic  Acid  .   12  Gifts  ' 

Sulfur./  "  -20Gms 

Coal  Tar  . .  •  '   l^Gms 

Zinc  Oxide...*.*  :   HSGms 

.Petrolatum  *  V.  ^I35Gms 

"To  make  rjf    \^      \  227Gms 

3.  Calculate  the  number  of 'Grams  of  Magnesium  Oxide  and  , 
Calcium  Carbonate  needed  to  make  h  ounces  of  the 
following  mixture.  . 


Calc  imtuCar  bonate . . . , .   370Gms 

'Magnesium  Oxide  ....  v....'...  /70Gms 

Sodium  Bicarbonate  *  280Gms 

Bismuth  Subcarbonate  »  • . .  l88Gm6 

M.  ft.  powder  ' 


U.  From  the  following  formula,  calculate  the  number  of  grains 
of  Sodium  Chloride  needed  to  make  one  gallon  of  Normal  . 
Saline  Solution-.  -  0 


Sodium  Chloride.  *   gr.  xxpciiss 

Aqua  qs   fl^viii 


1. 
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(  5.  Hydrocortisone. .*r  1  part  - 

Sulfur  4  ...20  parts 

Zinc  Oxide  Paste  ...79  parts 

Mix  and  make  30  <3ms 
In  the  above  ^formula,  calculate  the  number  of  Gms  of  each 
ingredient  needed  to  make  the  formula. 


6.  Calculate  the  number  of  Grams  each  of  Camphor  and  of 
Starch  needed  to  make  60  Gms  of  the  following: 

Camphor  8  parts 

Calamine  powder  8.0  parts 

Starch   9.2  parts 

Talc  30.0  parts 


7.  Calculate  the  number  of  mgs  of  Methylparaben  contained  ' 
in  2.5 of  the  following: 

Methylparaben  #   0. 26Gms 

Propylparaben. . . .  ■*  ./   O.UGms 

Purified  Water  '  QSAD....^  UOOO.OOmls 

*  .  r< 

3.  Calculate  the  number  of  grains  of  Thyriod  contained  in 
one  dose  of  the  following: 

JJyriod  %  ...   199.Umg 

Phenobarbital  „  ■  #  #  #  lOOmg 

Ascorbic/cid  .....  ^Qmg 

Makes  20  capsules  . 
Sig:  Take  2  capsules  TID 

9.  If  53  milliters  of  a  liquid  weighs  6l.ij8Gms,  what  is  it's 
specific  gravity?. 


10.  .'Calculate  the  specific  gravity -of  a  liquid  if  one  pint 
weighs  one  pound.  t 

11.  Sixteen  fluid  ounces  of  a  liquid  weighs  11/3  lbs.(aooth). 
Calculate  the  specific  gravity  of  the  liquid.  • 

•  V 


2. 


3ABR90530  Pharmacy  Calculation  II  Handout  3ABR90530  III-X 

''     '  '       /     "    V         •  1 
1*2.  How  many  grams  will  Ip.mls  of  Chloroform  weigh,  if  the 
specific  gravity  is  1.U6? 


13.  How  many  pounds (AV)~' does  one  gallon  of  glycerin, sp.gr.  1..25 
weigh? 

Ih.  h$  Gms  of  Glycerin  (sp.gr.  1.25)  will  have  a  volume  of  .  . 

1$#  What  volume  will  1  Kgm  of  Lactic  Acid  measure  if^the  SR.gr.  is  1.261*. 


3. 
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'ABR90530  Pharmacy.  Calculations  II  Handout  3ABR9O530-III-II 

i«    Calculate  the  number  of  Grams  of  Sodium  Citrate  needed  to  prepare 
1  Kg-  o£%40%  (w/v)  solution  of  Sodiun  Citrate  in  water. 

2.  Ho\x  many  grains  of  Phenol  are  there  in  2  fl^  of  a  41  (w/v)  solution? 

How  raany  mgs  of  Sodiun  Chloride  Are  required  to  prepare  .  V  of 
a  1:10%  (w/w)  preparation?  I  '  u 

4,  V.ith  14,560  grs-of  Potassiun  Iodide,  how  many  fl  Vof  a  2%  solution 
can  you  prepare? 

5,  How  many  liters  of  a  8%  solution  can  be- prepared  from  22  Grams  of 
Gentian  Violet?^] 

6,  If  8  liters  of  a  solution  of  Iodine  in  water  contains  14  Grains  of 
Iodine,  what  is  the  percentage  strength  (w/v)  of  the  solution? 

7*    If  3     of  Boric  Acid  is  dissolved  in  enough  water  to  make  .5  liters, 
s   what  is  the  percentage  of  this  solution? 

3.  How  many  ml  of  Peppeimijit  Oil  should  be  added  to  1  quart  of  ^/ater  to 
nake  a  4%  solution? 

9.    How  many  grains"  of  Sodium  Chloride  should  be  mixed  with  2  Vof 
Potassium  Iodide  to  make  a  .3%  preparation?  '  u 

V).    If  you  need  to  prepare  a  14%  powder,  how  many  -grains  of  active 
ingredient  should  be  mixed  with  22  £*of  your^base? 

11.  A  saturated  solution  of  Sodium  Chloride  boils  at  227. 1°F.  Express 
*  this  tanperature  on  the  centigrade  scale, 

12.  .  Theobrcma  Oil  melts  between  30°  and  35°C.   What,  is  the  range  of  itTs 

melting  point  on  the  Fahrenheit  scale? 

Convert  the  following: 
a.  -20°C. 
-    h.  -14°F. 


c.  32°F. 

d.  •  ~40°C. 


1. 
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•  3ABR9O530  Pharmacy  Calculations  II  Handout  3ABR9O530-III-III 

1.  Convert  the  following  to  %. 

a.  1:500    ..        •  b.  1:250  c  .001  d,  1:800 

2.  If  600  ml  of  a        solution  is  diluted  to  3  Liters,  what 
will  be  the  percentage  strength? 

3.  How  many  mlsof  a  1:25  stock  solution  of  a  chemical  should  be  used, 
to  prepare  500  ml  of  a  l:UO00  solution?  <  . 

b.  How  many  mis  of  a  M  Benzalkonium  Chloride  solution  are  needed 
to  fill  a  prescription  requiring  30  <ml  of  1:10,000  Benralkonium 
Chloride?  ' 

5.  How  many,  mis  of  1:1000  solution  of  a  drug  are  needed, to  prepare  50  ml 
of  a  1:20,000  solution? 

6.  How  many  mis  of  water  should  .  be  added  to  a  quart  of  1:500  solution  j 
to  make  a  1:U000  solution? 

i.  How  much  water  should  be  added  to  a  Liter  of  1:250  solution  to  make 
a  .1%  solution?  . 

8.  How  many  milliliters  of  25*{w/v.)  mild  silver  protein  solution  'and 
how  manv  milliliters  of  5£(w/v)  mild  silver. protein  solution  are  ' 
required  to  'make  500  ml  of  a  10£(w/v)  solution? 

9.  How  many  mis  of  water  must  be  mixed  with  500  ml  of  70£(w/v) 
alcohol  in  order  to  reduce  the  strength  to  50*(w/v)  alcohol  • 

10.  Calculate  the  number  of  Grams  of  2%  Boric  Acid  ointment  needed 
to  be  added  to  bOGrams  of  10%  Boric  Acid  ointment  in    order  to 
prepare  some'5^  Boric  Acid  ointment. 

11.  How  many  Grams  of    Petrolatum  should  be  added  to  l80Grams  of 
hS%  Sulfathiazole  ointment  to  make  a  Q%  Sulfathiazole  ointment? 

12.  What  percentage  of .  Boric  Acid'is  contained  in  a  mixture  of 
20Grams  of  30%  Boric  Acid  ointment, 3 5Grams  of  h.0%  Boric  Acid 

-'ointment' and  50Grams  of  75*  Boric  Acid  ointment?        ,  • 

'*13.  What  is  the  nercentage  of  Alcohol  in  a  mixture  of  800ml  of 
9S%  Alcohol, 300  ml  of  6$%  Alcohol,75ml  of  30£.Alc6hol  and  250ml  . 
of  pure  Alcohol?  ' 
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1    Camphor  and  Soap  Liniment,  NF 

Hard  Soap,  powdered. *  •  •  60  Gm 

Camphor,  small  pieces   ....   U5  Gm 

Rosemary  oil   10ml 

Alcohol  USP   700  ml - 

Purified  water  QSAD   1,000  ml 

Calculate  the  quantity  of  each  ingredient  needed  to  make  • 
,  200  ml  of  the  aoove  formula. 


2.  Calculate  the*  number  of  ml  of  each  ingredient  listed  bejow 
that  will  be  required  to  make  one  liter. 

• 

Aromatic  Cascara   1  P^rt 

Liquid  Petrolatum  ?   3  parts 

Milk  of  Magnesia  *   h  parts 

3.  20  Grams  of  Acetic  Acid  solution  i^needed  for  a  preparation 
and  has  a  specific  gravity  of  1.05.  Calculate  the  amount  of 
Acetic  Acid  in  ml  that  is. needed  for  this  preparation.  • 


iu  Calculate  the  specific  gravity  of  a  liquid  if  one -half 
liter  weighs  730  Grams. 


5.  Calculate  the  number  of  Grams  that  should  be  used  to  make 
two"  ounces  (Apoth)  of  an  ointment  if  it  contains  10%  (w/w) 
of  active  ingredient. 

6.  Calculate  the  percent  of  Mercurochrome  (w/v)  in  one  gallon 

of  solution  containing  227  Grams  of  Mercurochrome.  ^ 

•fc  '  ■ 

?.  Calculate  the  number  of  Grams  of  Potassium  Iodide  that  should 

ne  added', to  2$0ml  of  water,  so  that  the  finished  solution  will 
oe  12%.^ 

* 

'3.  Convert  the  following  degreesCentigrade  to  Fahrenheit; 
a.  62  C  b.  -15  C 


62 


9/  Convert  the  following  degrees  Fahrenheit  to  Centigrade: 
a.-  16  F  b."-3T  F  . 


10.  Calculate  the  number  of  Qrams  of  petrolatum  ointment  base 
'that  should -be  added  to  180  Oms.  of  10%  Ammoniated  -Mercury 
Ointment  to  -dilute  its  strength  to  3%.  ■  .... 


11.  Calculate  the  number  of  Grams  of  Lactose  that  is  needed  to 
dilute  25Gms  of  1 :10  trituration  of  Atropine  Sulfate  to  • 
a  1:50  strength. 


12.  Calculate  the  number  of  mis  of  95%  Alcohol  and  of  $0%  , 
Alcohol,  needed  to  prepare  l80mls  of  70%  Alcohol. 


13.  Calculate  the  precentage  strength  of  the  following,  mixture: 


2Uoz.  containing  86%  opium 
802.  containing  73%  opium 
3o2.  containing  70%  opium 


2. 
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Department  of  Biomedical  Sciences  $';>^8P9053O-Hl-l 
Scnool  of  Health  Care  Sciences,  USAF,  .  November  7975 

Sh^poara  A*r  Force  Pase,  Texas  76311 


PHARMACEUTICAL  PUPATION? 

OBJECTIVE  . 


Solve  problems  in  reducinq  and  enlarqinq  formulas ,  specific  gravity^  percrntanr* 
preoaratians ,  concentration  and  dilutio/i,  and  temoerature  conversion." 


INTRODUCTION 


Each  type  of  problem  y&u  -may  encounter  vrill  be  explained  by  the  instructor.  Fill 
in  each  blank  in  the  example  sections  as  the  information  is  aiven  to  you.   This  will 
assist  you  in  working-the  practice  oroblems.   These  oroblems  will  be  evaluated  by  the 
instructor  to  insure  vou  are  workinq  them  correctly.    Comolete  all  problems  assigned. 
SHOW  ALL  WORK!         .  . 

INFORMATION 

i 

REDUCE  AND  EULARSg  FORMULAS 

i 

•  EXAMPLF:.  Reduce  this  formula  to  make,120  r?1 . 

.Peppermint  Oil  '.   2  ml 

Talc../.*   15  Gm 

Purified  Water  OSAO  1°00  ml     .  , 

Ratio  and  Proportion  Method  . 

Step  1.    How  much jwi  11  the  original  (old)  formula  ' 

make?   *- •    How  much  Pepper-  '  - 

pint  Oil  does  the  "old"  formula  call  for? 

Mow  write  these  values'  sicje  by  side.  ?  ml  .  10OO  ml 

Step  2.    How  much  do  you  wish  to  make  of  the 

original  formula?  '  Place  120  ml  ('jew  amount) 

this  value  over  the  100O  mi .  (Total  Amounts)        '  W»  ml  (,vid  amount) 

Use  an  "x"  for  the^number  of  ml  Pepoermint  "  A.I.  T 

Oil  wanted.    Place  the  "x"  over  the  2  ml. 

(Active  Inqredients)  \     *  x  ml*-  =    120  ml 

1OO0  mi  ' 


T\:s  supersedes  SW  3^P°?^53^-1 1 1-1  ,  September  1974 


Previous  editions  maybe  used  until  the  existing  supply  is  exhausted. 


"    1  -  ■  > 

Steo  3.    Since;  the  problem  1s  set  un,  now  use  the 

Ratio  Proportion  Method  and  solve^r  xml  =   120  ml 

the  unknown.  rmT  v  WWmT  • 

Cross  multiply:  f«  iooO  x  *  240  ^ 

Divide  bath  sides  of  the  equation  by  v.  ^ 
1000,  mar1i3ta1ninq  an  equation  of.  enuanty.  lOQOx  =  240 

1000  TW 

Step  4.    Your  answer  for  the  value  of  "x is:  x  **li\ZA  ml 

Therefore.*  0.24  ml  of  Peppermint 'Oil  1s 
needed  in  the  formula  to  make  120  ml. 

.Step  5.    Repeat  this  procedure  for  each  inqredient,               A.I.  T 
makinq  sure  that  each  value  is  placed 

'  •         over  the  proper  value  to  be  found.                        xGm  =  120  ml 

TTStT  1000,  ml 

1000  x  *  1800 

x  8  1.8  far  of  Talc 

•  Step  6.    Your  new  formula  is:    Peppermint  Oil   0.24  ml 

Talc  t   .1.8  rvn 

Purified  Water.... OSAD   120.0  ml 

NOTE;    To  enlarge  formulas,  use  exactly  the  same  procedures.    Remembering  to  place  the 
new  value  ovgr  the  old  valu£.  * 

Factor  Method  of  Sol  vino  the  Same  Example  That  is  On  Paqp  one 

Step  1.    How  much  will  the  oriqinal  (old)  formula 
-make?    ■  . 

Step  2.    How  much  of  the  oriqinal  formula  do  you  " 
wish  to  make  (new)?   , 

Step  3.    Place  these  values  oyer  each  other  as  120  ml  (New  Amount) 

illustrated.  ,    .        .  *  MM  ml  (Old  Amount)' 

Step  4.    Solve  for*your  FACTOR.  / 
FORMULA  FOR  FACTORING      '  % 

NEW  "  * 

•  m  *">  . 

^  SteD  '5.    Hi'vlde  the?  Old  into  the  Hew.  120  +  1000 

Your  FACTOR  1s:  0.12 


.626 


Step  fi.   Once  this  factor  is  found,  to  find 
the  amount  of  active  Ingredient  to 
be  used  in  the  new  formula,  multiply 
each  ingredient  bv,this  FACTOR. 


Ansv/er; 


Answer: 


Peppermint  °i1 

2  ml' 
x  .12  (factor) 

2  -  - 

0.  24  ml  Peppermint  Oil. 

Talc 

#i     15  On 
*x  .12  (factor) 
ST; 
15 

1,  80  Om  Talc  • 


Sten  7.    Your  nevy  Formula  is:    Peppermint  ,011   0.24  ml 

Talc  •   T.8  ftn 

Purified  Water  OSAf)  120..0  ml 

N^TE:   To  .enlarge  formulas,  use  exactly  the  same  procedure.    Remember  to  placed  fiew 
*      over  t;he  Old  to  find  your  factor  and  multiply  this  number  by  vour  active  inqredient 
to  find  your  new  amount*  H 

In  reducing  formulas  the  value  of  your  factor  will  he  less  than  one,  1n  enlarolno 
formulas  the  value  of  vour  factor  will  be  greater  than  one.   — — 

PROCEDURE  \ 

A     The  object>of  this  lesson  1s  to  solve  problems  in  pharmaceutical  calculations. 
Specifically,  you  will  calculate  the  amount  of  medlcinals  1n  a,preparation  by: 

1.  Reducing  and  enlarging  formulas. 

2.  Preparinq  formulas  when  given  proportionate  parts. 

3.  Calculating  the  amount  of  inqredient  1n  a  dose.  - 
OUESTIONS  ' 

1.    Reduce  this  formula  to  make  100  ml :  *  •  s- 

Linuirf  Coal  Tar   \,  4^1 

Sulfur../.........  .NT>»t<J   10  ml 

Lime  Water  ;   50  ml 

0 

Benton  ite  Magma  QSAD   120  ml 


Answer 
Answer 
Answer 
Answer 
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Reduce  this,  formula  to  mafce  30  ml : 

Fohedrine  Sulfate   30  Gm 

Chlorobutano'l  ,  ~   5  Gnr 

Sodium  Chloride   '   3,6  nm 

Purified  Water  OS  AO  >nnn  ml 


Ansv/pr 
Answer 
Answer 
Ansv/er 


Enlarge  this  fomu]a  to  mate  1  gallon: 

 *   P  a, 

Bentoni   3.5.  nm 

Zinc  nxide   25  Gm 

Di-s tilled  Water  OSAD   ion  ml 


Ansv/pr 
Answer 
Answer 
Answer 


4.    Enlarge  this  formula  to  make  1  liter: 

Orange  Oil  

Lemon  011  

Coriander  011  *  

Anise  Oil...;  ."  

Alcohol  USP  0SAD..„  


12 

ml 

Answer 

3 

ml 

Answer 

1. 

2  ml 

Answer 

0. 

3  ml 

•  Answer 

60 

ml 

Answer 

/ 


INFORMATION 

SOLVING  PROBLEMS  USING  PROPORTIONATE  PARTS 

"  

EXAMPLE:    Prepare  130  not.  of  this. ointment. 

Starch  .   5  parts 

Zinc  Oxide   10  parts  . 

>  '  <>    Hydrophilic  Ointment  Base   50  oarts 

Step  1.    Add  up  all  the  parts  to  find  the   5 

number  of  parts  in  the  formula.   ~  10 
'         .  50 

UTYotal  Prrts 

'  Step  2.    What  is  the   number  of  Gms.  you  wish 

to  make?   130  Gms. 

Sfcen  3.    Since  130  Gms,  represents  the  total  weight 

and  65  parts  represents  the   parts, 

x  therefore,  130  Gms.  equals  65  parts. 

To  find  the  weight  of  one  pari,  divide  the 

number  of  parts  into  the  total  weight.  13^  :>s.  +■  65 

Each  oart  will'  weigh  2  Gms. 

5 
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Step  4.    Multiply  the  woiqht  of  one  partvfyes 

!hc  number  of  parts  Required  for  e>fch  '  fl  2  <*n  (Vcioht  of  I  nart) 

innrodlervt.  /  Starch:  1 

71nc  Oxide:      ?.  ^ 
x  10 

Hydrophilic  Otnt:  2 
>^     x  50 
/         ion  Rms 

SteD  5.    Your  new  formula:    Starch   10  Gms  ■ 

Zinc  Oxide   20Tvns 

Kvdrophilic  Hint         lop  r^s 

Total  Weinht  130  Sms  » 

^\ 

QUESTIONS  %  ' 

■L/^  the  f?ll0^x9  !0™ula'  "Iculate  the  ouantltv  of  each  inqredient  required  to 

make  2  ounces  (Apoth)  of  this  ointment.  >  \^ 

Zihc  Oxide...,   2  parts  Answer    •     *  , 

t*,  :   1  

Coal  Tar   2  narts        .  Answer  

*  starch  ?   15  parts  Answer   

Petrolatum^.   25  parts  Answer  '  ' 


r 
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2.  From. the  following  formula,  calculate  the  quantity  of  each  Inqreriient  required  to 
prepare  120  ml  of  this  solution. 

*  Mitch  llazol   4  parts  Answor  

Hytrin  .  ;  .....  '    l  part  Answor 

Boric  Acid  Solution  15  parts'  Answer 


<*ALCULATIfft  THE  AMOUNT  OF  MFDTCATTON  IN  fr  OQSF 
&X6MPLE-    How  manv  m<».  of  Codeine  Pbosnhat*  will  each  dose  contain? 


Codeine  Phosohete   2*n  ma 

Elixir  of  Terpin  Hvdrate  .'OSAD   120  ml 

SI^:    1  teasnooiful  a.s  needed. 

Seen  1.  How  much  active  inoredvent  is  in  the  ''old1' 
formula?  mg.  Mow  many  ml  will  tft'e 
"old"  fomuia  naJTe?   ml.    V/rite  these 

values  side  bv  side.  2*0  mc  1£0  ml 

% 

Step  2.    How  mucn  activa  ingredient  will  each  dose 

contain?  ~        This  is  unknown  so  ' 

use  "xM  and  place  it  over  the  ?40mg.  How  -  "~*A.I.  ,T  • 
many  ml  wiU  be  in  each  dose  (new)9  x  mq  =  5  ml 
 ml.    Vrite  this  value  over  120  ml.             240  mg     120  ml 


Sceo  3.    Solve  by  usv><?  the  Patio  and  Proportion 
method. 

Cross  multiply:  120  x  =  12^° 

Divide  both  sides  of  the  eauation  by  120.  x  *  10 

Step  4.    The  value  of  "x"  is  your  answer  which/-is  10  mq. 
Always  write  the  prescriotion  doses  using  the 
amount  of  active  ingredient  per  dose.  10  mo/5  ml 


fJPTE:    when  calculating  for  one  active  ingredient  it  is  not  necessary  to  use  the  Factor 
Method-    The  Factor-Method  is  a  short  cut  in  finding  many  active  ingredients. 


INFORMATION 
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QUESTIONS 

^.Is^fSl'SS  "Iculate  the  nunber  of  m  of  ^.'rb^l  in-each 

^enorarbital  


Aicohd  ..!::;::;   J r? 

Glycerin   - Jf"  n] 

^tined.^ter..QSA6*-::::::;:::;;;: 


Answer 


.  ™"  and 

Bffii!^::::   »-r? 

Syrup  USP   J ^0.00  ml 

Glycerin   / ^™  m 

Distmed  water...... .om::;:::::::::  1O0S:S  3 

SIG:  ^ss  010  prn. 


Answer 
Answer 
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SPECIFIC  GRAVITY 


Specific  Gravity  is  the  ratio  of  the  welcjhtof  a  liquid  to  the  weight  of  an  equal 
volume  of  water.    Water  has  the  .Specific  Gravity  of  1.00(1, 

The6 general  formulas  used  1n  calculation  Specific  Gravity  proMems  are: 

Specific  Gravity  =   Weight  (in  Grams) 

Volume  (in  STTTTlTters") 


Height 
Volume 


^Specific  Gravity  x  Volume  (in  mis) 


s   Weight  (in  Grams) 
Spedflc  Gravity 


Instead  of  ^earning  three  separate  formulas,  use  the  trianqle  below  with  the 
proper  labeling: 


=  Grams 
=  division 

mill iliters 


multiplication 


This  triangle  can  be  used  to  solve  any  specific  gravity  problem. 

CALCULATING  THE  SPECIFIC  GRAVITY  OF  A  LIOUIP 

EXAMPLE:   What  is  the  Specific  Gravitv  of  Glycerin  1f  loo  ml 
weighs  125  Gtrj? 


Step  1.    Oraw  the  triangle  and  label. 

Steo  2.    Assinn  values  to  the  appropriate  terms: 

Steo  3.    Substitute  the" assiqned  values  for  the 
terms. 

Steo  4.    Solve  by  the  process  Indicated: 
Step'5.    Your  answer: 


U  =  125  Gms  * 
V  *  100  mis 

Sn^  =  W  (An)  divided  bv  V  (ml) 

"SpG  =  125  Gm  divided  by  100  rrtf 

SpG  -1.250 


10 
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QUESTIONS 

1.    If  ^25  ml  of  a  liquid  weighs  160  6m,  what  is  its  Specific  Gravity? 

Answer 


2.    If  134  Grams  of  a  liquid  measures  142.6  ml,  what  is  its  Specific  Gravity? 

Answer 


> 


3.   What  is  the  Spec'ific  Gravity  of  a  liquid  if  2  liters  weighs  1.75  kilograms?  & 

Answer 


4.  Six  pounds  (Apoth)  of  a  fiquid  measures  128  fluid  ounces.  What  is  its  Specific 
Gravi  ty? 

Answer 


INFORMATION  .  v 

rALCULATING  THF  wXIIHT  OF  LIQUIDS 

EXAMPLE:    What  1s  the  weight  of  200  ml  of  Castor 
\  *     011  (SpR  0.96)? 

Step  1.    Draw  the  triangle  and  label.  M 

Step  "2.    Assign  values  to  the  approorlate  terms:      SnO    =  0.05 

V     =    200  ml 

Steo  3.    Substitute  the  assigned  values  for  the 
terms,  and  place  them  in  the  trianqle 

Steo  4.    Always  make  sure  that  vou  have  the 
volume  in  MILLILITERS  before  you 

solve  vour  problem.  *  W  *    SnG  x  V  - 

Step  5.    Solve  by  the  process  indicated.  w  *    0.96  x  200  ml 

Step  6.    Your  answer:  W  =  192 

> 

Step  7>    Since  you  are  solvlna  for  weioht  and 
you  have  the  Specific  Gravity  ^gJyen, 
and  the  Volume  is  in  ml  ,  thereto^ 
your  answer  will  be  in  Grams,  w  =,  1Q2  Gm 

NOTE:    Always  label  your  answer  to.  what  it  is.    This  will  tell  you  where  vou  are  at  all 
times.    If  the  problem  desires  a  different  unit  of  measure,  by  labelinq  it  will 
assist  you  in  what  to  do.  ^ 


-12 
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QUESTIONS 

(.    Hi*  -tafcv  nram  Hops  ?25  ml  of  an  acid  weiqh  if  the  Specific  <Vavitv  of  thP  acH  is 

  Answer 


2  lh\  Specific  Gravity  of  a  liquid'is  0.75  and  the  liquid  measures.  3  quarts!  What 
is  its  weiqnt  in  cjrams? 

Answer 


3.    A  liquid  has  a  Specific  Gravity  pf  1.50^Wf#  is  the  weight  of  1.5  Liters? 


Answer 


4.    if  an  oil  has  a  Specific  Gravity  of  1.55,  what  is  the  weiqht  of  240  ml? 

Answer 
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INFORMATION  /  .  * 

.    '  rAiaiLATinr,  THE  VOLUME  OF  LIOIHOS 

EXAMPLE:    What  is  the  volume  of  156  Gm  of  Isopropyl  4 
»   •  Alcohol  (SpG  0.78)? 

Step  1.    Draw  the  triangle  and  label. 

Step  2.    Assign  values  to  the  appropriate  terms:   ■  W   -    156  Gm 

SpG   *  0.78 

Step  3.    Substitute  the  assigned  values  for 
the  terms,  and  place  them  in  the 
triangle. 

Steo  4.   Always-make  sure  that  you  have  the 

*  weight  in  ^RAMS  before  you  solve 

*  your  problem.  V   =-  W  divided  by  SpO 

Step  5.    Solve  the  process^  indicated.  y  =   156  Rm  divided  bv  0.78 

^     Step  6.    Your  answer:  V   *  200 

Step  7.    Since:  you  are  solvinq  for  volume 

and  you  have  the  Specific  Gravity  * 
given,  and  the  Weight  is  in  Gm,, 
,    therefore,,  your  answer  will  be  in 

milliliters.     >  V   =   200  ml 


633 


WM 


warn 


QUESTIONS 


1.  What  is  the  volume  in  ml  of  227  qrams  of  a  liquid  havlnq  the  Specific  Gravity  of 
1  .230? 

Answer 


2.    A  formula  for  1000  ml  of  a  preparation  calls  for  800  grams  of  Cottonseed  01}  with  a 
Specific  Gravity  of  0.920.    How  many  ml  of  Cottonseed  011  should  be  used  In.nrenarlnq 
5  liters  of  this  formula? 

Answer 


t3.^What  is  the  volume,  1n  pints,. of  40  lb%.  of  a  liquid  with  the  Specific  Gravity  of 

Answer 


4.    How  many  ml  will  3  kilograms  of  oil  be  if  Its  Specific  Gravity  1s  1.11? 


Answer 
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PERCENTAGE  PREPARATIONS 

Three  tvoes  of  percentaoe  preparations:  ^ 

Weigh^  in  Volume  ^   |i/v 

Volume  fn  Volume*  ......   V/V 

Weight  in  Weight*^.   v/y 

The  General  Formulas  used  in  calculating  percentage  oreoarations  are: 

Active  Ingredient  (AI)    =    Total  Amount  x  Percent  1%) 

Percent  (X)    =    Active  Tnnredient  (AI) 
total  Amount 

Total  Amount    =    Active  Ingredient  (AI) 
Percent  (5) 

In  workinq  these  problems,  the  percent  is  converted  to  a  ciecimal  before  solvinq. 
The  general. rule  for  changinc  percent  to  a  decimal  is  to  divide  bv  100.    The  qeneral 
rule  for  changing  a  decimal  to  a  percentage  is  to  multiply  by  TOO".    Watch  vour  decimal 
point!  "  <  —  1  ;  

Instead  of  learning  the  three  general  formulas  above,  use  the  triangle  below  with 
the  proper  labeling: 


-  division 

*      Vs  convert  J  to  a  decimal  before  solvi 
multiplication 


NOTE:    Chance  your  percentage  (%)  to  a  decimal  before  solving  vour  problem  in  the  triangle. 
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CALCULATING  THE  AMOUNT  OF  ACTIVE  INfiREPIEML-IN  A  PFRCFNTAfiS  PPWPW\™\ 
 WHEN  GIVEN  THE  PERCENTAGE  STRENGTH  AND  THE  TOTAL  ffiOHMT 

EXAMPLE:    How  many  grams  of  Sodium  Chloride  will  be  required  to 
prepare  100  ml  of  a  T5X  (W/V)  solution? 

Step  1.   Write  the  complete  formula  or*draw  your 
triangle  and  label . 


Step  2.    Assign  the  values  to  the  aDpronriate 
terms. 

a.  -What  are  you  looking  for? 

Therefore,  the  Active 
ingredient  becomes: 

b.  -  What  is  your  total  .amount? 

c.  What  is  your  percentage?  15% 
Change  the  percentaqe  to  a 
decimal  by  dividing  it  by  100. 

Step  3.    Rewrite  the  values,  substituting 
them  for  the  terms  in  the 
triangle. 

.Step  4.    Solve  by  the  process  indicated: 

\ 

Step  5.    Since  you  have  assigned  the  value 
of  X  as  Grams,  your  answer  is: 


Active  Ingredient 

X  Grams  ■ 

100  milliliters 

0.15 

X    «  100  x  0.15 

X  -  is 

15  Grams 


NOTE:   notice  in  yoer  problem  after  151!  yo»  see  the  syi*ol  (W/V).   Uhere  have  veujeee' 

ffiJE.'if'S  SSX  V  «  irr,"e„.toWr.»r',e',h 

Grams     In  solving  these  problems, .make  sure  you  are  worklnd  In  the  orooer 
syS  -  Setrk.  Apothecary,  or  Avolrduools.   This- will  depend  on  what  is  qiven 
to  you  and  what  you  are  to  solve. 


OUESTIOfIS 

K  How  many  grams  of  Mercuric  Chloride  are  required  to  prepare  250  ml.  of  a  5%  (W/V) 
solution? 

Answer 


2.    How  many  grams  of  Boric  Acid  are  there  1n  30  mT>rrf^2%  (W/V)  solution? 

Answer-^. 


3.    How  many,  grams  of  Phenol  are  required  to  prepare  480  ml.  of  a  1/in*  (H/V)  solution? 

Answer 


4>3%Wow  many  grains  of  Silver  Nitrate  will  be  required  to  prepare  6  fluid  ounces  of  a 
0.25T(W/V)  solution?  v  . 

Answer 


5.  How  many  grains  of  Gentian  Violet  should  be  used  1n  preparing  2  Vduld  ounces  of  a 
1/2X  solution? 

Answer 


18 
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*  *> 

CALCULATING  THE  PERCENTAGE  STRENGTH  OF  A  PREPARATION  WHEN  GIVFN 
JHTWKj^^^^^  AMOUNT  OF  ACtlVF  INGPEPlfrtT 

'    FXAMPLE:    What  1s  the  percentaqe  strength  of  240  ml   (V/V)  of  a 
•solution  containlna  12  ml    of  Oranqe  Oil7 

\     Step  K    Write  the  complete  formula  'dr  draw  vour 
*  *  triangle  and  label. 


Step  2. 


Step  3. 


Assign  the  values  to  appropriate  terms. 

a.  What  is  your  total  amount? 

b.  ,  What  is  your  active  ingredient? 

c.  What  are  you  .looking  for?  * 
Therefore,  let  X  represent  the 
percentaqe  strenath. 

Rewrite^ the  values,  substituting  them 
for  tire  terms  in  the  triangle. 


Step  4.   §6lve  by  the  process  indicated: 

Step  5./X  *  0.05,  1s  this  your  final  answer? 

Changinq  a  decimal  to  a  percentage 
(X),  multiply  by  100.  Therefore', 
your  answer  is :  > 


240  ml 

12  ml  of  Orange  Oil 
percentage  strength 


12  ml 


X   »  0.05 

NO,,  it  is  y decimal  answer.^ 

♦ 

5* 


f!OTf:  JUWays  makr  sure  vou  knov/  what  you  are  lookino  for.    As  in  this  case  vou  were 

/looking  for  percentage  (t).   Therefore  an  additional  step  is  Indicated.  Chanoina 
a  decimal  to  a  percent  (%)  bv  multiplyinq  vour  answer  hv  100. 
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.QUESTIONS 

K    If  425  Grams.of  Sucrose  1s  dissolved  in  enough  water  to  make  500  ml,  what  is 
the  percentage  stf^ns&ijrf  this  solution? 

Answer  »  |_ 


2.  If  2  liters  of  a  solution  of  Iodine  In  Alcohol  contains  7  Grams  of  Iodine,  what 
is  the  percentage  strength  (W/V)  of  the  solution? 

Answer  ^ 


3.  If  1  gallon  of  a  solution  contains  474  Grams  of  solute,  what  is  the  percentaoe 
strength  of  the  solution?  ,  . 

/  Answer 


4.    What  are  the  percentages  (W/V)  of  the  ingredients  in  the  Vollowi^g  prescription? 

Answer 


Zinc  Sulfate  ,   2  grains 

Boric  Acid   20  grains 

Distilled  Water  . ..QSAD..   1  fluid  ounce  Answer 
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PIFORMATW 

CALCUI  ATIMWHf:  TOTAL  AMOUNT  OF  A  PREPARATION  WHRj  ^TVFN  THE  PERfF'?T,TF 

  sTRFMrnrn^}in  Ti»r  amount  of  acttvf  fh^fhrnrr 

'  r XAT-1PL C :    How  many  Grams  of  a  157.  (wj^)  Sulfur  Mntnwjt^can  he  nade 
f rom  ^0  Grams  of  Sulfur  powder? 

# 

„  Step  1.    Write  £he  complete  formula  or  draw 
your  trianole  and  label. 


Step  2.    Assign  the  values  to  the  appropriate 
terms. 

a.  What  are  you  lookinq  for? 
Therefore,  the  total  amount 
becomes: 

b.  What  is  your  active  ingredient? 
•  '  c. 


Step  3. 


What  is  your  percentage?  15? 
Change  the  percentage  to  a* 
decimal  by  dividing  by  100. 


Rewrite  the  values*  substituting 
them  for  the  terms  in  the  triangle. 


Total  /taount 
X  Grams 
30  Grams 

0.15  (decimal  form  of '15?) 
X  *  Active  lnoredient 


Step  4»    Solve  by  the  process  indicated: 

Step  5.    Since  you  have  assigned  the  value 
of  X  as  Grams,  your  afoswer  is: 


X  =  30  Grams 

-*rre — 

X  *  200 
200  'irams 


NOTE:  ^Notice  in  your  problem  after  ISX.you  see  the  symbol  (W/H).    This  neans  that 

are  solids  involved  in  this  problem.  If  one  is  giyen  to  you  as  Crams,  thac  the 
other  will  be  in  Grams.  Make  sure  that  you  stay  in  the  nroDer  svstem  when  solv 
and  convert  to  any  other  system  after  solving  for  ttje  unknown  if  necessarv. 
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'  QUUE^STIOriS         -  *  % 

i.    Vou  rany  ml  of  a  O.l?'  solution  can  be  made  from  one  nran  of  AtroDine  Sulfate? 

Answer 


2.    How  many  Liters  of  a  l\  (W/V)  Iodine  Tincture  can  be  made  from  123  grams  of  Iodine? 


Ansv/er 


3.  Howjpanv  fluid  ounces  of  a  0.55%'  solution  can  be  prepared  from  75  grains  of 
Scopolamine  Hydrobromide?  ^  ^ 

Answer 


Sulfate?"13"7  m1111llters  of  *  6T  so1ut1on  can  be  prep<*e<j  from  14  grams  of  Neomycin 


Answer* 


5.  With  43  arams"  of  Hydrocortisone  Powder,  how  many'orams  of  1.5*  ointment  could  vou 
make?  ,  >» 

Answer* 
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INFORMATION 


CALCULATIMG  THE  AMOUNT  OF  ACTIVE  INGREDIENT  WHEN  RIVEN  THf  PEPCENTAOE 
STRENGTH  AND  THE  AMOUNT  OF  THE  SOLVENT 

EXAMPLE:    How  many  grams  of  Potassium  Iodide  should  be  added  to  180  ml  of 
water,  so  that  the  finished  solution  will  be  10*,? 


Step  1.    What  percent  of  the  finished  product 

will  the  number  of  Grams  represent  10* 

Step  2.    What  percent  of  the  finished  product 
*does  the  180  ml  of  water  represent  ? 


Step  3.    Since  you  are  addino  to  the  180  ml, 
your'total  amount  of  the  preparation 
will  be  increasing.    Therefore,  the 
triangle  CANNOT  BE  USED.    Set  up  a 
ratio  and  proportion,  usinq  10X  over 
90*  and  X  over  180  ml.    (Water  can  » 
be  chanqed  to  Grams). 

Step  4.    Solve  hv  the  process  indicated: 


90X 

WX 

X*  «m 

9nX 

180  *n 

/ 

10  ' 

X 

40 

lfto 

Pross*  multiply:  ,         -  90x  s  1800 

Divide  botl\  sides  by  90:  Xs  20 


Step  5.    Since  you  are  solving  for  X>  and 
X  is  in  grams,  your  answer  is: 


20  Grams 
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QUESTIONS 

-  t 

i:    How  inany  mq  of  Boric  Acid  whould  be  added  to  240  ml  of  water  to  make  a  IX  solution? 

Answer 


2.  How  many  grams  of  Vioform  whould  be  added  to  1  pound  (Avoirdupois)  ointment  base 
to  yield  a  3%  Vioform  ointment? 

9  Answer   


3.  How  many  ml  of  Oranqe  Oil  should  be  added  to  1  pint  of  water  to  make  a  0.022 
Solution? 

.  f        1  Answer 


4.  How  many  grains  of  Phenoharbital  should  be  added  to  16  *l?of  Cherry -Syrup  to  make 
a  1.3X  Phenobarbetal  Syrup?  g 

Answer  ■ 


5.  If  you  need  to  nreoare  a  15*  powder,  ho/  many  qrams^of  active  inqredient  should  be 
added  to  8?of  your  powder  base?" 

f  *  >     /  Answer 


24 
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INFORMATION 


There  is  one,  general  formula  used  in  conversion  of  temperatures. 

.General  Formula:    $C   =   5F    -  160 

This  formula  can  Se  used  for  coavertinq  either  Tentiorade  or  Fahrenheit.    All  that 
is  necessary  is  to  place  the  value  of  your  qiven  temperature  to  thp  nroDer  svmbol  (r  or 
F)  and  solve. the  mathematical  eouation. 

CONVERTING  FAHPENHrtj  PEggEES  TO  CENTIGRADE  DEGREES 

EXAMPLE:    Convert  -40°F  to  Centiqrade. 

Step  1.    Write  the  complete  formula:  %         -  160 

Step  Is    Substitute  the  -40°F  for  the  "F" 

in  the  formula:  QC  =  5(-40)  -  160 

Step  3.    Multiply  5  times  -40  an<W*lace 

this  product  in  the  equpion:  .  ?C  =  -200  -1160   *    _  „ 

Step  4.  Since  you  have  like  signs,  brinq 
down-  your  si  on  and  nroceed  as  in 
addition:  -200  -160  =  -360  ^  - 

Step  5.    Divide  both  sides  of  the  eouation 

•  -by  9  to  find  the  value  of  C:  C  =  -40 

Ste$  6.    Since  C  stands  for  Centigrade, 

your  answer  is:  -40°  Centiorade 

NOTE :   The  fol lowing  "are  some  general  mathematical  rules:  «** 

1     When  multiplyinq  like  signs,  your  product  will  be  positive  (+). 
*  i 

2.  When  multiplying  unlike  signs,  vour  product  will  be  neqative  (-). 

3.  When  addino  like  signs,  brinq  down  the  sion  and  proceed  as  in 
addition. 

4.  When  addinq  unlike  signs,  take  the  sign -of  the  larger  number 
and  proceed  as  in  subtraction. 


QUESTIONS 

1.    Convert  98.6°F  to  Centigrade.  # 


Answer 


2.  Convert  32°F  to  Centigrade.  Answer 

3.  Coavert  210°F  to  Centigrade/  Answer 


4.    Convert  -60°F  to  Centigrade.  Answer 


S.    Convert* 21 2#F  to  Centigrade.  Answer 


6.    Convert  55°F  to  Centigrade.  *  Answer 


26 
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INFORMATION  ' 

-  '    CONVERTING  CENTRJGRADE  TO  FAHRENHEIT 

♦        ■      Use  the  samp  General  Formula:   <*C  *  5F  -  161? 

FXAMPlI :    Convert  30T  to  Fahrenheit. 

Step  1.    Write  the  complete  formula:    *  9C  *  5F  -  16n 

Step  2.    Substitute  the  30°C  for  the 

"C  in  the  formulae  „■  9(30)  *  5F  .  160 

Step  3.    Multiply  9  times  30  and  place 

this  product  in  the  equation:  270  *  5F  -  160 

Step  4.    Solving  for  "F"  you  must  add 

160  to  both  sides  of  the  , 
equation  to  maintain  Its 
equality.    What  1s  done  to* 
one  side  of  an  equation  MUST 

'be  done  to  the  other  side.  *"^160  +  270  »  5F  -  160  *  160 

Step  5.    Do  the  mathmatlcal  processes  * 
indicated:  430  m  §f 

~   Step  6.    Divide  both  sides  of  the  ' 
equation  by  5  to  find  the 

value  of  "FM;  86  ■  F 

Step  7.    Since  F  stands  for  Fahrenheit, 

your  answer  is:  >86*  Fahrenheit 

NOTE:   Remember  in  calculating  for  Fahrenheit,  one  must  add  160  to  both  sides  of  th 
equation  before  solving. 


V 


6* 


0 
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QUESTIONS 

1.   Convert  60°C  to  Fahrenheit. 


.Answer 


2.    Concert  •479'C  :c  Fahrenheit. 


Answer 


3.    Convert  92°C  to  Fahrenheit. 


Answer 


4.    Convert  13°C  to  Fahrenheit. 


Answer" 


5.  .Convert  44°C  to  Fahrenheit. 


5.    Convert  -15°C  to  Fahrenheit. 


^  ■ 


Answer 


Answer 
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INFORMATION 


CONCENTRATION  AND  DILUTION  OF  • 
STOCK  SOLUTIONS  AND  ST0C4  TRITURATIONS 

Stock  solutions  are  solutions  of  known  concentration  that  are  fryjue'it'y  or<?pare<3 
by  the  cnarraci It  tor  convenience  in  dispensing. 

Stoc*  Triturations  are  dilutions  of  potent  substances  oreoaretTby  mixing  finely 
powdered  medicaxents  with  finely  powdered  Lactose  in  a  definite  proportion  by  weight. 

General  romula: 

r4nt1    x         =  text^  x  %2 

IXAMPLE:    If  SCO  ml  of  a  10%  solution,  was.*d1luted  to  maJ^e  a  2?>  solution,  hew  many 
nl.  will  the  new  solution  measure? 


S:^o  ).  what  information  is  given  concerning  the 
f  irst*solut1on? 

Step<0.  'nhat  information  is  given  concerninq 
the  second  solution? 
(use  HX"  for  the  unknown) 

Steo  3.  Write  the  complete  Formula: 

Step  4.  Assign  values  to  the  appropriate 
terms: 


500ml  of  10* 


X  ml  of  Z% 


*1 


500  ml 
0.10  (as  a  decimal ) 


tot* 


V*  ml 


"2 


-    0.02  (as  a  decimal) 


1  SteD  5.  Rewrite  the  formula  substituting  the 
assigned  values  for  the  terms: 

Seep  6.  Solve  bv  the  processes  indicated: 

Steo  7.  Divide  both  sides  of  the  equation 
by  0.02: 

S:ep  8.  Sir.ce  x  i$  mis,  your  answer  is: 


50Cml  x  O.10  =  xml  x  0.02 
50. CO  =  0.02x  v 

2500     =  x 
2500  ml 
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QUESTIONS 

1.    How  many  ml  of  a  25X  (W/V)  solution  can  be  made  from  750  ml  of  a  65%  (W/V)  solution? 

Answer 


2.  If  30  Grams  of  a  45*  (W/W)  powder  was  diluted  to  make  a  30r  (W/W)  powder,  how  many 
grams  will  the  new  preparation  weigh? 

^  Answer  « 


3.  If  yoi* dilute  two  pints  of  a  65*  (W/V)  solution  to  30%  (W/V),  how  many  fltfwlll  the 
new  preparation  measure?  t  * 

Answer  H*- 


4.  How  many  grams  of  10%  (W/W)  Phosphoric  Acid  can  be  made  from  onesKllegram  of  852 
(WAW)  Phosphoric  Ad3? 

Answer 


5.    How  many  gallons  of  70%  Alcohol  can  be  made  .from  10  gallons  of  95«  (V/V)  Alcohol 

Answer 


30 

4 
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INFORMATION 


CALCULATING  THE  AMOUNT  OF,  DILUENT  ' 

EXAMPLE:    How  much  wa^er  should  be  added  to  1  liter  of  a  7Q%  solution  to  make 
a  35i  solution? 

Step  1.    Write  the  complete  formula:  Amt1  x  %1  s  Amt2  x*<2 

Step  2.    Assign  values  to  the  appropriate 
term^: 

Amt]  =  1000  ml  (1  liter) 
=  0.70  '(as  a  decimal ) 
Amt2  =  V  ml 
%2  =  0.35  (as  a  decimal ) 

Step  3.    Rewrite  the  formula  substituting 

the  assigned  values  for  the  terms:    1000  ml  x  0.70  5  xml  x  6.35 


Step  4.    Solve  by  the  processes  indicated: 


Step  5.    Since  x  is  in  ml  your  answer  for 
the"  new  amount  is: 

Step  6.    The  total  volume  of  the  new  solution 
i  s  2000  ml . 

How  many  ml  did  you  start  with  (the 
amount  of  the  first  solution)? 

Step  7.    Subtract  the  amount  of  the  first 
.solution  from  the  amount  of  the- 
new  solution  to  find  how  much 
water  was  added. 


700.00  =  0.35x 
2000  =  x 

2000  ml 


1000 -ml 


2000  ml 
-  1000  ml 
1000  ml 


Step  8.  The  difference  between  the  volume 
of  the  first  solution  and  that  of 
the  second  solution  Is  the  amount 
of  water  added. 


1000  ml  of  water  added 
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OUST  IONS 

If  55  ml  or  an  18V.  (W/V).  solution  are  diluted  to  330  ml,  what  will  the  percentage 
strennth  be?         '  #  b 

Answer 


2.  !- -1  pint  of  a  1:500  (W/V )  solutson  is  diluted  to  24  fluid  ounces,  what  will  the 
percentage  strengths? 

Answer 


3.  how  ,iaoy  nl  of  normal  saline  solution  (0.9"  tyV)  can  be  preoared  from  250  ml  of 
25    fw/Vl  Sodum  Chloride  solution?  -t 

•  Answer 


4.  How  much  water  should  be  added  to  a  pint  of  a  1  :'2C00  (W/V)  solution  to  make  a 
1:2500  (W/V)  solution? 

,  Answer 


5.  How  much  Lactose  and  now  much  Strychnine  Sulfate  should' be  used  to  make  4  drams 
of  a  1  :1C  trituration  of  Strychnine  Sulfate? 

Answer   

Answer   ,  
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ALLIGATION 


" '  •  ^  ^.vn'  yj,'_''r-^vg  *  ,netnoo  by  which  *e  nay  caUu'"#2 
•  './7"y  ;o*n  so/rc^Ln-S  oc  a  a"  en  «tr'>r.Qt.h  vheiJ  they  are 


"Hint^f  it  parts 


^  V  2jt_L2i]  1  s  tns  Tetr.od  oy  whictt  tr 


  tre  weighted  a./s«\Uie  percentage  strength 

a  nature      t*vc  or  more  substances,  whose  cuantities  ana  concentrations  are' 
H>n,  is  ca*. cu'  ited. 


Cvcu'it^f)  ^roulen-s  Jsing*  alligation  Alternate 

EaA^LE:  If  you  wished  to  make  1000  ml  of  a  40*  solution,  using  a  \0\  solution 
.  t  ana  a  50%  solution,  how  many  milliliters  of  each  would  be  required? 


Stes  1     whet      the  ce^centage  strengtn 
'C*  tne  solution  you  are  going  to 
make  '.nd  Us •  amount? 
*ni3  is  ca^ed  the  WANTED  %. 


40* 


1000  ml 


3:30  i.    -\'iat  are  the  strengths  pf  the 
solutions  you  are  going  to  use? 
*    w    These  a^e  called  the  HAVES 

Step  3.    Draw  the  following  configuration 
to  set  up  your  problem.    It  is 
similar  to  che  game  of  Tic-Tac- 
Toe. *  . 


50%  and  YO^ 


Step        Label  each  section  of  the  Tic- 

Tac-Toe  configuration  as  follows: 
Have,  Want,  Parts,  Amounts. 
Then  plaee  the  "WANTED*  in  the 
prooer  location.    It  always  goes 
in  the  centar  box. 


01ace        largest  percentage  of 
che  HAVES  in  the  upper  LEFT 
corn3r;  srd  tr-e  ''ewer  percentage 
■,i     e  tower  LIrT  c:rne»\ 


Vi?t  is  tne  Jirfe^ence  between 

50  anc  4u>   ;  olace  this 

niifrbei  m  the  cottom  section  of 
WIS.    What  is  che  difference 

between  40  ana  10,   ,  place 

^'j^cew*  ^       top  section 
of  the  WTS. 


HAVE  WANT  P-ARTS  AMOUNTS 


40 

10C0  ml 

HAVE 

WANT 

PARTS  AMOUNTS 

JO  j-    ■  . 

40 

10  j 

NOTE;    bince  the  question  asks  for.  the 
number  of  milliliters  of  the  607. 
and  10£,  you  must  use  the  parts 
section  of  this  Tic-Tac-Toe 
structure.    However,  in  solving 
any  ratio  proportion  problem  you 
must  have  three  knowns  and  solve 
for  the  fdurth.  Therefore: 

Step*7.    In  this  case  we  must  find  the 
total  parts  the  solution  will 
contain.   To  do  this,  all  that 
you  do  is  add  the   parts  you 
already  have  and  place  it  into 
the  center.  * 

Step  8.    Reduce  the  parts  section  if 

possible.  In  this  case  it  can 
be  reduced  by  10. 


Step  9.-   Since  4  parts  equal  1000  rnl  (the 
total),  how  many  ml  will  each 
part  contain?    This  can  be  cal- 
culated by  setting  up  a  ratio 
and  proportion  since  you  have 
three  sections  to  the  problem. 

Step  10.  Solve  by  the  processes-  indicated: 


Step  11.  Since  x  equals  the  number  of  ml 
of  the  50%  solution,  your 
answer  is: 

St&b  12.  So  We  for  the.  10%  solution  the 
same  way: 


Stsp  13.  Since  x  equals  the  number  of 
ml  of  the.10%  solution  your 
answer: 


HAVE 

WANT 

PART 

AMOUNTS 

50 

30 

x  ml 

40 

40 

1000  ml 

10 

10 

x  ml 

HAVE 

WANT 

PART 

AMOUNTS 

50 

x  ml 

40 

1000  ml 

10 

i 

x  ml 

3  parts  /      x  ml 

4  parts  /     1000  ml 


4  X  V3O00 
x/=  750 


SO  ml  of  50%  solution 


4  partSy^  1000  ml 
1  part  x  ml 


>4  x     =  1000 
=  250 


250  ml  of  10%  solution 
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Cl'SSTlOj'iS 

/ 

1.  now  "iany  nrams  of  Sulf athi azol e  should  be  added  to  3400  qrams  of  \)QU  Sulfathiazole 
YrM.'i  t'j  prorMrr-  a  cr^am  containing  15X  Sulfathiazole? 

Answer* 


2.    how'  many  grams  of  Coal  Tar  should  be  added  to  925  grams  of  Zioc  Oxide  Past 
orepare  a  6%  Coal  Tar  Ointment?   •  .  ,  \ 

AnsweV-   


•     3/  In  what  proportions  should  95*  Alcohol*be  mixed  wit!^30*  Alcohol  to  make  70% 


Alcohol? 


Answer 


4.  In  What  proportions  should  solutions  of  1.22  (W/V)  and  0.382  (W/V)  be  mi*ed  to 
make  a  0.52  (W/V)  solution?       ,  ,J 

v     Answer  * 


5.-  How  raany  grams  of  Petrolatum  should  be  added  to  250  grams  of  202  Sulfathiazole 
Ointment  to  nake  a  5%  Sulfathiazole  Ointment?  * 

-,  Answer  ,  


P. 


35 
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6.  HOrt  many  ^raros  of  Coal-T^r  should  beaded  ta.  270O  grams  of  an  Oint.TPnt  Base 
to  prepares  )06i  Ointment  of  Coal  Tar? 

a  '  Answer 


7.   new  -natfy  <irv*s  o?  !odoc.  1  orhydroAyqui n  Powder  should  De 'acdaa  to  2000  grams  of 
a  Victa"  Sout1 »  O^r.tmenc,  to  crepa^e  an  ointment  containing  35$  Iodochbrnydroxyquin? 
♦  "  Answer 


row  -.any  .nls  of  70e,  Alcohol  and  301  Alcohol  snould  be  used  to  make  5  qallons 
>t  dd\  Alcohol? 

y  "  Ar.:w»r 


Answer 


9.  now  -?any  fram*6f  Precipitated  Su1fur\  Ointment  20S  and  Precipitated  Sulfur  / 
Ointment  Sh  should  be  used  to  make  908  Gms  of  8?  Sulfur  Ointment' 


Answer 
Answer 


J  , 

-;*.nuon^5,  ^ccnol  *,ic-jld  be  mi..aC<Mth  Purified  distilled  -aler  ;o  obcain 

Answer 


♦  . 
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CALCULATING  PROBLEMS  USING  ALLIGATION  MEDIAL 

If  you  <nxad  the  following  solutions  together,  what  would  the 
De^cettage  strength  of  the  total  be? 

100  ml  of  a  50*  (W/V)  '  . 

200  ml  of  a  10%  (W/V) 
~  50  ml  of  water  02  * 


btep        List  all  the  amounts  and  their 
percentages  (converted  to  a 
decimal). 

Step  2.    Multi ply  each  of  the  volumes  ttmes 
its  ^esoective  Dercentage  strength 
^        and  oface  the  answer  to  the  right, 
on  the  same  1  ine . 

*      ,  *» 

Step  3/   Acjd  the  first  column  up  and  write 
the  answer-  under  it. 

Now  add  the  third  column  up  and 
write  its  answer  under  it.  « 


i CO  ml  0.50 
2C0  ml  0.10 
' 50  ml  0.00 

100  ml  x  0:50  =  50.00 
200  ml  *x  O.10  =  20.00 
50  ml  x  0.00  =-00.00 


100  ml  x  0.50 
200  ml  x  0.10 
50  ml  x  0.00 
350  ml 


=  50.00  " 
=  20.00 
=  00.00  , 
'70.00  6m 


Step  4. 


Stdp  5. 


Steo  6. 

'a 

Step  7. 
Steo  3. 


The  350  ml  is  the  total  volume 
of  the  mixture  and  the  70  Grams 
will  be  the  total  amGunt  of  ■ 
Active  ingredient  in  that  total. 

Remember  in  .percentage  prepara- 
tions you  had  a  triangle,  if  you  * 
had  the  total  amount  and  the  amount 
cf'Active  Ingredient  (AI)  you  could 
find  the  percentage  strength. 


AssTan 
terms : 


:he  values  to  the  appropriate 


sclv>ng  for  the  process  indicated 
l 

T'r>e  answer  of  0.2  is  a  decimal  and 
ycu  are  asked  for  a  percentage. 
To  chance  a  aecimal  to  a  percent 
^ult^oly  by  100.    Therefore,  your 

answer  is: 


X  = 


_  70  Gms 


350  Gms  (ml  to  Gm) 
0.2 


20% 


GG. 
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QUESTIONS 

1.    What  is  the  percentage  strength  of  Alcohol  in  a  mixture  of  900  ml'of  a  40% 
.Alcohol ,  500  ml  of  a  60S  Alcohol,  300  ml  of"*  75%  Alcohol  and  6O0  ml  of  a  35% 
Alcohol? 

Answer 


ERIC 


2.  What  would  be  the  percentage  strength  if  you  mixed  700  ml  of  a  55%  Alcohol,  330  ml 
-of  a  33%  Alcohol,  40  ml  of  a  60S  Alcohol  and  3000  ml  of  a  90%  Alcohol? 

Answer 


'      ,  / 

/  <  *  ' 

3.  What  would  be  the  percentage  strength  if  the  following  Coal  Tar  Ointments  were 
mixed  together?  / 

3%  Coal  Tar  ...  V  .     45  Grams 

15%  Coal  Tar   15  Grams 

10%  Coal  Tar  120  Grams 

Answer   

v 
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ADDITIONAL  QUESTIONS 
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REDUCING  AND  ENLARGING  FORMULAS 


V.  From  the  following  formula  calculate  the  quantities  required  to  make  5  gallons 
of  Ferrous  Sulfate  Syrup.  * 

1  Ferrous  Sulfate  .......... 

Citric  A£id  


Purified  Water.  .  QSAD 


40  Gm 

Answer 

2.1  Gm 

Answer 

.    2  ml 

Answer 

825  Gm 

Answer 

1000  ml 

Answer 

2.  In  the  above  original  formula,  how  many  Grams  of  Ferrous  Sulfate  will  the  patient 
receive  in  a  2  teaspoonfuls  close? 

;  Answer 


f 
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£i\fu*  t hf  below  formula  twr  100  capsules,  calculate  tho  quantity  ot  imi  h  in<iM'<lw«ni 
.  ir^l  tti  iirrpriP*  V>  cap'.ulrs. 

Coce^ne  Phosohate  .   1,6  6m"'  Answer 

Phenacetin   4     Gm  <  Answer  «  

Aspirin  16     6m     Answer   ^ 

Atrooino  c,1facc;    '  *  .  .  .     0.025  Grj  Answer 


!i  toe  above  original  fomula,  how  many  mg  of  Codeine  and  how  many  mg  of 
Atoojne  Sulfate  will  be  contained  in  eacn  capsule? 

Answer 


Answer 


m3 


664 


4 

I 

"    .     - .    \  - 

tre  •cl'cwina  ;jmula  to  make  120  ml , 

*»  .-n  -^"3Ce   17  Gni  Answ*-- 

J*      -  -r  J  —   £  n:»ar 

Orange  Peel  Tincture  20  ml  r'nw 

^enzil^/de   0.05  ml  r.^er 

'  /cer:r:  "   400  ml  An^we^ 

""Cjno"   «30  ^  ml  Amw- 

S'w,-D   100  ml  Answer 

-"stiVec  *ater  .  .  QSAO    1000  ml  Answer 

S'j.    Drss  ere  QIC 


S.  In  acc^e  -description,  calcuiata  the  ^rsscr-otion  dose  the  oatient  vrll 
receive  for  tre  ~eoin  Hytirats  ana  Coceine. 


3 


Answer 


9 
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ADDITIONAL  QUESTIONS  * 

SPECIFIC  GRAVITY  * 
1.    If  250  ml  of  Alcohol  weighs  203  Gm,  Miat  is  itsfSpecific  Gravity? 


Answer 


2.    IfM25  ml  of  a  liquid  weighs  165  Gm,  what  is  .its  Specific  Gravity? 
*  '  Answer 


3.  If  500  ml  of  Ferric  Chloride  solution  weighs  650  Gm,  what  is  its  Specific 
Gravity?        c  r 

Answer 


4.    If  a  liter  of  syrup  weighs  1313  Gm,,  wfiat  is  its  Specific  Gravity? 
*  Answer  ' 


5,  If  Olive  Oil  has  a  Specific  Gravity  of  0,912  and  weighs  225  Gm,  what  is  its 
volume? 

Answer 
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6.   A  oroduct  weighs  3.ounces  and  has  a  Specific  Gravity  of  1.25,  what  i's  its  volume? 


Answer 


7.    If  'a  gallon  of  oil  has  a  Specific  Gravity  of  0.888,  what  is  its  weight? 

Answer 


Is  towljht?"  3  SDeClfl'C  GraVUy  °f  0-91  ^  -  V°1ume  °f  Vlu1d  ou"Ces'  what. 

Answer  ^  ^  ^ 

••  •    •      r  •  -    .  •' 

9.    A  liquid  has  a  Specific  Gravity  of  1.33  and  weighs  455  Gm,  what  is  tts  volume? 

Answer 


10.   if  30  ml  of  a  certain  liquid  weighs'570  grains,  what  is  its  Specific  Gravity? 

Answer 


ERJC  . 
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AUDIT  li»NAl        ST  IONS 


PERCENTAGE  PREPARAT IONS 


-1.  How. many  mg  of  Cocaine  Hydrochloride  will  be 
aqueous  solution? 


m 


ired  to  prepare  60  ml  of  a  4V 
Answer 


) 


r:,»"S~"a''?  ra'f  °f  •"•era'rK  Ct.lor.oe  will  be  oequt-ea  to  rake  1  gallon  of  a 

*   .  '  Answer 


lo\utfl^y  GfT)  °f  SlWfr^tra*e  will  be' required  to  make  S  fluid  ources  of  a  0.5% 

Answer 


?^ounJeCoUfas1lu1e.perCenta9e  Str6n9th  (W/V1  °f  3  S°lution'  1  pint  of  ^ich' contains 

Answer  « 


\o*  vcuic  /o:<  prepare  £  fluid  ounces  of  a  12*.  solution  of  W:ntsrgreen  Oil  \r 


Answe* 
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6.  -vw  -any  ',r  of  ?o:assium  Iodide  nust  be  added  to  8  fluid  ounces  o:\w*e*  to 
raxe  a  15*  'w/^}  solution? 


Answer 


*\    How  nany  fn^>f  wintergreen  Oil  must  be  useu  to  orepare  18C  ml  of  a  5*  solution 

in  Alccnol  ? 

Answer 


3.    How  many  mg  of  Potassium  Permanganate  are  required  to  make  1  pint  of  a  WOO 
*  "  Answer 


9.  -  Two  pounds  ofa  mixture  of  Zinc  Chloride  contain  75  Gm  of  Zinc  CMoride.  What 
is  the  percentag?*ftrength  (W/W)  of  this  preparation? 

,  Answer 


10.  How  ndny  Grr  of  a  chemical  should  be  added  to  200  ml  of  water  10  make  a  15%  p/W) 
solution? 

Answer 


/ 


*5 

66. 


ADDITIONAL  QUESTIONS 

TEMPERATURE  CONVERSION 


1.  Convert  -162"  F.  to  Centigrade.  '  -  Answer 

2.  Convert  425°  F.  to  Centigrade.  .  Answer 

3.  Convert  70°  F.  to  Centigrade."  .  p  Answer 
a.  Convert  37°  C.*to  Fahrenheit.  ^  Answer 

5.  Convert  200°  C.  to  Fahrenheit.  Answer 

6.  Convert  -6°  C.  to  Fahrenheit.  ,  Answer 
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ADOITIOMAL  QUESTIONS  . 

*  «** 

CONCENTRATION  AND  DILUTION 

1.  If  250  ml  of  a  1:800  (V/V)  solution  are  diluted  to  1000  ml,  what  will  be  the 
ratio  strength  (V/V)? 

Answer 


2.  If  400  ml  of  a  20S  (W/V)  solution  iP&iluted  to  2  liters,  what  will  be  the 
percentage  strength?  ,  * 

Answer 


.3*  How  many  mVof  0.45*. (W/V)  Sodium  Hypochlorite  solution  can  be'prepared  from 
800  ml  of  an  11.252. (W/V)  solution?  ;  . 

-Answer 


4.    How  many  ml  of.  10%  (W/V)  solution  can  be  made  from  50  ml  of  an  85*  (W/V)  solution? 

Answer  ; 
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5*  How  many  pounds  of  1  OX  (W/W)  Sulfuric  Acid  can  be  made  from  9  pounds  of  94X 
(W/W)  Sulfuric  Acid? 

Answer 


6.  riow  many  ml  of  Normal  Saline  solution  0.9%  (W/V)  can  be  orepared  from  250  ml  of 
25i  (W/V)  salt  solution? 

*    ■  Answer 


7.  How  many  ml  .of  a  1:3000  Potassium  Permanganate  Solution  can  be(  prepared'from  20  ml 
c*"  a  V  solution?  .  *  *~\ 

Answer 


8.  How  many  fluid  ounces  of  6%  (W/V)  solution  can  be  made  from  2  fluid  ounces  of  a 
36",  (W/V)  solution?  * 

Answer        *  -  


9.  How  many  m>  of  2.5%  (W/V)  stock  solution  of  Iodine  should  be  used  to  prepare  5 
liters  of  a  1^: 5000  (W/V)  solutfon? 

J  '*  .  Answer 
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ADDITIONAL  (JlfESTrONS  1 

ALLIGATION 

How  Mt>,  .;ra'i^  o*-  Sul  fathiazole  should  be  added  tp  4300  ora^o  of  o  10  :jlfachiazol* 
Cream  to  prepare  a  cream  confining  15J5  Sul fathiazole? 

Answer 


2.  How  nany  grams  of  Coal  Tar  should  be  added  to  908  Grams  of  Zinc-Oxide  Paste  to 
Dr^oare  a  9*  Coal  Tar >0intment? 


Ansv/er 


^     3.    In  what  proportions  should  95%  Alcohol  be  mixed  with  50%  Alcohol  to  make  70%  Mcohol? 

Answer 


In  wnat 'proportions  should  solutions  of  3.B%  (W/V)  and  0.12?;  (y/V)  be  nixed  to 
rake  a  Q.5%  WV)  solution? 


Answer 
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o.    how  many  Grams  of  Petrolatum  should  be  adaed-to  3*0  Grams  of  35'  bul  fat*nazc1» 


ointment  to  make  a  10%  Sul fathiazole  Ointment?. 

Answer 


6.*  How  many  Grans  of  Coal  Tar  should  be  added  to  2270  Grams  of  an  ointment' base  'to 
prepare  a  t%  Coal  Tar  Ointment? 


Answer 


7.  Wnat  percentage  of  Sulfur  is  contained  in  a  mixture  of  10.  Grams  of  20%  Sulfur 
Ointment,  20  Grams  of  10%  Sulfur  Ointment,  and  -60  Grattr^of^SS^UTO 


Answer 


8.  What  is  the  percentage  of  Alcohol  in  a  mixture  of  700  ml  of  95%  Alcohol,  250  ml 
of  70%  Alcohol,  150  ml  of  60%  Alcohol  and  200  ml  of  25%  Alcohol? 

v  Answer  ^ 


.  4 
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Department  of  Biomedical  Sciences  SW  3ABR9053C- II 1-2 

School  of  HeaVth  Care  Sciences,  USAF  '  Augusr  1975 

Sheppard  Air  Force  8ase,  Texas    76311  . 

PHARMACEUTICAL  PREPARATIONS  .  i 

OBJECTIVES  > 

Upon  the  completion  of  the  lessons  in  this  workbook,  you  will  have  a' working  know- 
ledge of  pharmaceutical  compounding  and  *di  spensing.  %> 

(aiven  information  pertaining  to  pharmaceutical  heating,  measuring  and. filtering 
techniques,  complete  questions  in  SW  3ABR90530-III-2. 

Given  information  pertaining  to  the  properties  and  techniques  of  preparing  pharma- 
ceutical dosage  forms,  complete  questions  in  SH  3ABR90530-III-2. 

EQUIPMENT 

SW  3ABR90530-III-2  / 
general  Laboratory  ,Equipment^ 
Pen  or  Pencil 

Martin's  Dispensing  of  Medication. 
Remington's  Pharmaceutical  Sciences 
United  States^fWrmacopeia 
National  Formulary  j 

l  '  ' 

INTRODUCTION 

The  flowing  list]  of  rule's  have  been  compiled  to  insure  that  you  will  be  able  to 
perform  your  assigned  prpjects  in  the  laboratory  correctly  and  safely.    It  is  essential 
that  yo.u  understand  thes,'e  rules  and  follow  them  completely.    Your  success  and  safety  is' 
our-  prime  concern.  When  (in  doubt  as  to  any. procedure,  ask  an  instructor. 


CI 


i  Formation 

1.  Before  Coming  to  Class 

a.  Each  student /will  complete  the  section  of  the  workbook  th^t  .applies  Ao  the 
lecture  and  laboratory jwork  to  be  don^  that  day.  •  -  *    /  ^ 

b.  -Each  student  will  observe  proper  w^ear  of  the  uniform,  proper  haircuts,  and 
maintain  a  high  standard  of  hygiene. 

2.  During  CI assroom  Lecture  -»  * 

a.  Each  student  will  wear  low  quarter  ,shoes  only!    It  has  been  observed  that  any 
sther  type' of  nPitary  shoes  scuff  and  mar  the  floors  in  the  classroom.  - 

b.  Each  student  will  take  his  seat  quietly  and  be  prepared  for  the  lecture. 

c.  Each  student  will  be  responsible  for  all  information  presented  during  the 
lecture,  research,  and  compounding  hours. 

d.  *  After  the  lecture,  each,  student  will  complete  the  laboratory  sheets  with  the 
aid  of  the  issued  reference  books.    The  preparation  sheet  will  be  used  for  this  purpose. 
Trie  instructor  staff  will  be  available  to  answer  questions. 


Thijs  supersedes.  WB  3ABR90530.-III-2,  May  1974 
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e.  .Upon  completion  of 'the  laboratory  worksheets,  the  studeht  must  hl^them  pre- 
checked  by  an  instructor.    The  worksheets  must  be  rated  satisfactory  before  noting 
laboratory  work.    Failure  to  comply  with  this  responsibility  will  result  in  an  Unsatis- 
factory on  the  final  preparation. 

f.  After,  receiving  a  precheeJv  the  student  will  correct  any  mistakes  annotated' 
'by  the*  instructor  and  then  start  working  in  the  laboratory  on  the  preparation.    Any  mis- 
takes pointed  OMt  on  the  precheck  will'  be  corrected  before  turning  in  the  prep  sheet. 
Failure  to  do  this  will  result  in  an  unsatisfactory  on  the  final  preparation. 

3V      During  the  Pharmacy  Laboratory     ,  '    c  >  .  : 

*    a.     AIT  work  must  be  done  individually  unless  otherwise  specified.    Make  only  the 
quantities  requested.    When  you  have  completed  Y prepar'ati&n, 'turn  it  in  to  your  lab 
instructor.  .00  N0T„»under  any  circumstances,  .touch  any  preparation  once  it  has  been 
placed  on  the  tabje  by  an  instructor.    No  student  is  authorized  to  touch  anything  on  the 
preparation  table.  '  * 

i 

b.  No  talking  among  students  while  lab  is  in  session;  consult  th$  instructor 
instead  of  another  student.  \ 

c.  There  will  be  no  horseplay,  radios,  eating,  or  drinking  in  the  laboratory  at 
any-  time.    Breaks  will  be  provided  every  hour  and  the  breaks  will  be  mandatory. 

d.  ■  All  drugs  and  reagents  used  in  the  laboratory  are  potential ly' hazardous  and 
extreme  caution  will  be  observed  in  their  use.  Improper  handling  and  carelessness  can 
result* in  serious  injury  and  a  poor  preparation.  Make  sure  that  you  read  the  label  of 
all  dnug^  and  reagents  before  using  and  he  familiar  with  proper  techniques  for  handling 

m  them.    Use  onlyclean  equipment  to  avoid  contamination, of  the  preparation  and  to  prevent 

any  adverse  effects.    After  using  the  chemical/  secure' the  stopper  or  lid,  clean  the 

bottle,,  and  retuYn'it  to  the  proper  storage  place  as  soon  as  possible.    Whenever  ALCOHOi 

U.S.P*  used  in  a  preparation,  the  amount  used  is  to  be  recorded  on  an  AF  Form  582  which 
will  ?tie';proyided.    Accurate  records  in  this  area  are  mandatory.  s 

"e*  *  -All  drugs  and  chemicals  will  be  labeled  at  all  times.    Any  material  not  labeled 
will-.be  destroyed  immediately  by  the  instructor.    Under  no  circumstances  will  a  student 
take  any  drug,  reagent, >chemical ,  or  preparation  out  of  the  laboratory  unless  specifically 
authorized  by  the  officer  in  charge  of  the  pharmacy  training  school  or  his  representative. 

f.  >Each  student's  work  aVea  will  be  neat  at  all  times.    Any  material  or  liquids 
that  are  spilled  will.be  cleaned  up  immediately.    All  preparation  sheets  will  be  in  * 
document  protector  ancj  will  remain  in  the  personnel  area  at  $11  times.    Each  student  will 
be  assigned  to  a  group,  and  each  groufD  will  have  specific  tasks  and  general  housekeeping 
duties\hatjriust  be  accomplished  on  a  "daily  basis.    Because  the  laboratory  is  subject  - 
to  both  fSTiiial  and. informal  inspections,  visits,  and  tours,  it  is  essential  that  the 
laboratory  classroom  be  kept  clean  and  neat  at  all  times. 

g.  Students  tytll  be  held  responsible  for  excessive  breakage  of  equipment.    If  any 
equipment  is  brokeri»;you  will  inform   an  instructor  and  then  will  be  required  to  enter 
your  name,  date,  and  type  of  equipment  broken  in  a  special  book  provided.    Any  broken, 
chipped,  or  cracked  equipment  will  be  replaced  by  the  student,  as  soon  as  possible.  / 
Remember,  safety  depends  on  reliable  equipment,  and  it  is  .your  responsibility  to  maintain 
your  equipment  properly. 
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h.  Read  the  compounding  Instructions  CAREFULLY! ! !  Observe  all  time  provisions, 
temperature  indications,  order  of  mixing,  end  other "specifications .  Remember  that  there 
is  a  reason  behind  every  step  taken,  in  compounding.!!!  Students  will  budget  their  time 
and  strive  ^to  develop  a  techniqOe  'that  promotes  efficiency  and  meets  the  strict  requirer 
ments  of  laboratory  safety  and  pharmaceutical  accuracy.  Remember,  accuracy  and  neatness 
will  never  be  sacrificed' for  speed. 

• 

i.  When  a  container  of  a  drug/chemical  is  completely* used,  the  student  will 
order  another  container  on  an  AF  Form  1517  (supply  card)  and  turn  jt  in  to  an  instructor. 
The  empty  container  will  then  be  dispo^etf^of  properly. 

j.     Each  student  will  turn  in  the  completed  preparation  sheet  along  with  the  com- 
pleted preparation  so  that 'both  can  be  evaluated  as  satisfactory  or  unsatisfactory  by  the 
laboratory  instructor.  *  '  <p 

k.    'Aft^r  a  preparation  has  been  evaluated,  it  will  be  pUced  on-the  display  table 
and  you  will  not  handle  it  again  until  you  are  directed  by  the  instructor  to  dispose  of 
it. 

*  * 

LABELING  PROCEDURE  ■ 

1.      AFM  168-4  specifies  the -labeling  requirements  of  a  prescription.    Each  student 
will  be  required  to  meet  these  requirements  when  typing  any*  label  in  the  pharmacy  labora- 
tory.   The  following  format  will  be  used: 


No. 
For: 


SCHOOL  OF 
HEALTH  CAl(P  SCIENCES 

SHE P PA ED  A.F.I.,  TEXAS' 

Code  #(3-3)Date/Initials 
PHARMACY  STfOCK 


GENERIC  NAME  • 
STRENGTH  QUANTITY 
>ot#  (Julian  date  +  code  #) 

KEEP  OUT  Of  1M1  REACH  OJCHItbUN, 


2,.       Labels  will  be  typed  accurately  and  with  a  minimum  of  typing  errors.    Ae  label 
'  will  toe  affixed  to  the  container  neatly,  and  auxiliary  labels  (if  any)  wiH^be  attached 
directly  under  the  main  label.    The  auxiliary  labels  will"  be  attached  according  to  order 
of  importance.    An  example  of  this  would  be  a  POISON  label  being  placed  above' a  SHAKE 
WELL  label. 

3.       Remember,  the  finished  appearance.of  any  preparation  handed  to  a  patient  indicates 
the  attitude,  proficiency,  and  integrity  Of  the  pharmacy  personnel.    Just  like  an  artist 
signs  hiws  rtame  to  a  picture  or  work  of  art,  the  prescription  is  initialled  by  the  pharmacy 
specialist,  an<}  the  label  is  initialed  by  the  typist.    The  last  line  in  the  hospital 
'chain,  from -physician  to  the  pharmacy,  is  YOU,  the  pharmiacy  specialist.  .  * 

EVALUATION  PROCEDURES 

Each  preparation  made  in  the  laboratory  will  be  evaluated  by  the  instructor  staff. 
The  evaluation  procedure  is  not  difficult,  but  to  preclude  any  misunderstanding,  the 
follovdng  is  a  copy  of  the  checklist  used  by  the  instructor  staff  to  evaluate  your 
preparations. 
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.  GENERAL  PURPOSE  CHECKLIST 

1      Of      6  PftgM 

TITLC/5U»JCCT/ACTIVITY                          '                            •      \  •           '  ^ 

Dispensing  Pharmacy  Checklist,  SH€S>  MSDB;  Pharmacy 

DATC 

♦  0 

—7^ — 1 — 

I  TOM 


(A»'f<(  •  ff*r*k  »  «#cJ»  0'™  «  t-rlwonft  Unm  Ul  *f«  pmwfr^k.) 


No 


Code  No. 
Class  No. 


Date 


Evaluator 
Instructions 


*  Check  mark  (    )  the  complied  (yes  'or^no)  blocks. 

*  A  "No"  response  requires  a  brief < explanation. 


AF  Form  2380-Pharrcacy  Manufacture  Control  Data 

a.  '~  Properly  filled  oiit  at  home  and  presented  at  work 

shewing: 

(1)    Ingredients,  3mb.unts,  stock-solutions,  all  math 
calculations  and  initialed  by  instructor  prior 
'    to  starting  confounding. 

b.  Annotated  while  compounding  to  show: 

(1)  Product  .lot  nunfcer  (julian  date  and  code  number),  t 
manufacturer,  manufacturer's  lot  niarber,  compound- 
ier's  initials 'and  use  of  schedule  drugs. 

c.  Reviewed  for  accuracy,  signed  ahd  dated  by  conpounder. 


'PREVIOUS  EDITION  MAY  O^USED 
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N            .     GENERAL  PURPOSE  CHECKLIST 

Paw    2    of   6  Pig** 

TtTLC/SUOJCCT/ACTtViTY               ,                                                                                '  1  ' 

Dispensing  Pharmacy  Checklist,  SHCS,  MSDB,  Pharmacy 

OATC  .» 

MMiff*  •  pmtmmr^  AvmW  *  tm<h  Ifm.   Or  my*  m  hmrtmntmt  tin*  fe*tw*«fl  **eh  mm\mr  pmrm%twmk.) 

Yes  L 

^^,o  ' 

2.    AF  'Forpi'2381-Pharmacy  Master  Fonnula 

«, 

a.    Factor  amounts  in  directions               „  ■  - 
,b  ^  ;Read  directions  thoroughly  - 
c.  'Follow  directions  EXACHY 

•  > 

V 

* 

• 

\ 

V 

3.  f  AF  Jorm  2 382 -Pharmacy  Bulk  Confounding  Chronological 
Control  Log 

a.  List* preparation  lot  rtumber 

b.  Include  name  of  the  preparation 

c.  Include  amount  of  the  preparation 

*  NOTE:    THIS  IS  TO  BE  DONE  WHEN  PREPARATION  IS.  TURNED  IN. 

*  * 

* 

t 

t> 

•> 

* 

• 

ATC    J^ijf    88F  pnevioui  edition  may  si  u«o 
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GENERAL  PURPOSE  CHECKLIST 

3    of  6  Pat« 

Dispensing  Pharmacy  Checklist,  SHCS,  MSDB.  Pharmacy 

DATE                        "            '  J™ 

.  Yes 

No 

.  *  4.  Label 

3*  ,ftPfeif2?at  ^i?u£lij>ed,bK  display  poster  and  wv^odk 
ine  toiiowing  will  be  included: 

*■ » 

• 

UJ    facility  ana  location 

UJ    uate/  initials                           \  . 

• 

,    (3)    Code  number 

k       ^               Pharmacy  stock 

(5)    Generic  name,  strength  and  amount 

*  j 

w    include  N.F.,  U.S. P.,  or  local  formula 
v'j    rreparataon  lot  number 

{ 

•(8)    Keep  out  of  the  reach  of  children 

\ 

(9)    Auxiliary  labels  r 

(10)    Insure  that  typing  area  is  left  neat 

(11)    Insure  that  label  does  not  contain  strikovers,  is 
is  straight  and  is  proportionate^  placed  on' 
container                                                    "  * 

* 

- 

* 

*  • 

* 

<                                                                                    ,  i 

'     7  ... 
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GENERAL  PURPOSE  CHECKLIST 

PlfM 

TJTLC/SUiJKCT/ACTIVlTY 

Dispensing,  Pharmacy  Checklist/  SHCS,  MSDB^  fc^arraacy 

OATB 

,  w  ITEM 

Yes 

No 

5.    Preparing  prescription  £pr  controlled  drugs 

a.-  The  prescription  must  include"  the  following: 

(1)  Date 

(2)    Prescription  niWber  - 

(3)    Pharmacy  stock 

(4)    Item  and  amount 

4$)    Name  and  amount  of  nreoaration  he  in?  coTnocrimdRd 

■ 

(6)  Used  by                                          '  ■ 

(7)  Time  and  initials 

(8)    Instructor's  signature  x 

* 

i 

NOTE:   THIS  MUST  BE  DONE  PRIOR  TO  WITHDRAWING 
ALCOHOL  ■ 

mm 

- 

<- 

a" 

♦ 

« 

✓* 

* 

ATC   vroR"     88 P 
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GENERAL  PURPOSE  CHECKLIST 

P»Mr 

5  of    6  Ptc« 

TITLE /SUBJECT/ACTIVITY 

Dispensing  Pharmacy  Checklist,  SHCS,  MSDB,  Pharmacy 

DATE 

\  ITEM 
f            •  ^»r«fr«^K  nu^±9f  f  ««cH  /Hrn*.   Drvw  0  b*rtr*nr«/         »tf*-»#n  tech  mmjtr  p*r«f  raph.  J 

Yes 

No 

s  • 

o.    mt  t  ottu  jo*.  .  naiiuacy  otoci^  Kecoru  i-aru 

• 

j 

a.    me  rnanuacy  ocock  Kecoro  Lara  snouia  inciuae. 

! 
i 

i 

(2)    Prescription  nurjber  • 

(3)    Physician1 s  name  J 

(4)    Amount  dispensed' 

(5)    Balance  % 

(6)    Student's  initials 

NOTE:    PRESCRIPTION  MUST  BE  POSTED  AS  SOON  AS  THE 
ALCOiOL  IS  DRAWN 

*      *  * 

> 

• 

♦ 

> 

> 

i 

\ 

ATC     ,P0"M     33r  previous  eojtion  hay  ie  used  r 

UAH  74  fc  , 


^                        GENERAL  PURPOSE  CHECKLIST 

Pat*  6 

of 

( 

6  P»f« 

TITUf/SUOjeCT/ACTlVlTY                       ,                          #  f 

Dispensing  Pharmacy  Checklist,  SiCS»  MSDB,  Pharmacy 

OATg 

ITIM 

Mliljn  •  ftf»7/Q^*»  tulmfc*'  r*  ••<*»  It+m,    Drvw  «  h^rlfn**!  //n«  fet'w***  t«cA  m«/or  ptr«f  KpfcJ 

Yes 

No 

-    7.    Techniques  ■   ,         #  ' 

(1)    Put  into  equilibrium 

neignis  on  rigm-nano  pan  # 
(3)    Balance  locked  when  adding  or  subtracting  weights  * 
(4>    Rider- arm  and  weights  returned  when  not  in  use 

(5)  Cleaned    with"  Isopropyl  alcohol 

(6)  Ma/  be  "zero-ed  in"  at  beginning  of  day  and  left. 
However,  if  balance  moved  it  must  be  recalibrated.- 

\ 

• 

b.    Uses  correct  pouring  technique 

*  i 

C      RCluiilo    CXcail   bcOCJ\   CCTlLaincTo    LO  blQc  SneiveS 

d.    Properly  maintain  glassware  and  area  while*  conpounding 

•• 

~  e.    Labels  all  drugs  and  chemicals  not  in  stock  container 

* 

✓ 

f.    Conpleted  in  allotted  time 

/ 

PKCVIOUS  COITION  MAY  IE  USBP 
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•INTRODUCTION  TO  PHARMACEUTICAL  DISPENSING 

1.  EVAPORATING  DISH  -  Used  for.s'and  baths,  fusion,  and  incineration. 

2.  CASSEROLE  DISH  -  Used  for 'sand  baths,  fusion,  and  incineration. 

3.  MEDICINE  DRCPPER  -  Used  to  measure  phenols,  acids,  arid  other  caustics 
or  when  measurement- of  liquids  is  too  difficult  to  use  other  glassware. 

4*-'^PILL  TILE  (OINTMENT  SLAB)  -  Us,ed  t!o  make  ointments ,  .pastes,  and  creams. 
Provides  a  smooth  surface  for  levigating  or  spatulating  and  can  bjr 
cleaned  easily.  ' 

5.    STAINLESS  STEEL  SPATULA  -  Used  for  iVWation  and' spallation  of- 
ointments,  pastes,  and  creams. 


6.  RUBBER  OR  PLASTIC  SPATULA  -  Used  for  levigation  arfd  spatulation  of 
ointments,  pastes,  and  creams  when  one  or  more  of  the  ingredients  are 
mercury,  iodine,  tannic  acid,  or  heavy  metals  and  their  salts. 

7.  LABORATORY  BEAKER  -  Used  to  mix  and  he^t  liquids.    Graduations  on  this 
glassware  are  only  approximate,  and  it  will  never  be  used  for  measurina. 

'«%        8*    ERLENMEYER  FLASK  -  Used  to  mix,  heat,  and  macerate.    Graduations  on 
*  this  glassware  are  only  approximate.,  and  it  will  never  be  used  for 

measuring.  ,  '  ,  , 

9.    CYLINDRICAL  GRADUATE  -  Used  for  measuring  liquids.    The  most  accurate 
^    ^      of  jail  .the  graduates  aue  to  the  "flaf^iiniscus  obtains^ 

10.  MORTAR  -  Used  to  mix,  triturate,  levigate,  and  comminute  in  many,  cases. 

11.  PESTJLE  -  Used  with  the  mortaf  to  mix,  triturate,  levigate,  and 
comminute. in  many  cases. 

4 

;    12.    STIRRING  ROD  -  Used  to- stir  or  mix  liquids. 

13*.    CONICAL  GRADUATE  -  Used  for  measuring  liquids..  This  glassware  is 
calibrated  in  both  apothecaries  and  metric  systems. 

T4.    RING  STAND  AND  BASE  -  Used  for  heating  and  filterim  procedures-'. 

15.    ASBESTOS  PACT  (WIRE  GAUZE)  -  Used  to  provide  an  even  distribution  ,cf 
heat  when  heatinq  various  typtes  of  glassware. 

X  •  * 


/ 
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16.    FISHER  BURNER  -  A  gas.  operated  burner  "used  for  l.eatir.g  procedures. 

17i    GLASS  .FUNNEL  -  Used  for  filtering.    Do  (Tot  use  for  pouring.  ' 

•*18.   SUPPOSITORY  MOLD  -  Used  to  make  suppositories  by  fusion-mcldino 
method.  . 

19.    PIPETTE  -  Used  for  measurinq  small  amounts  of  liouids.    MbVer  to*t«  ' 
used  when  measuring  hhenol ,  caustic  agents  <or  ppisons. 
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SUMMARY  OF  TARLES  OF  WEIGHTS  AND  MEASURES 


1.    Metric  System 

Unit  of  Length:  Meter  (M) 

Unit  of  Volume:  Liter  (L) 

Unit  of  Weight:  Gram  (Gml  or  g.)  ' 

These  units^  may,  be  preceded  by  these  prefixes 

Kilo  -  1000       deci  -  0.1  micro  -  0.000001 

Hecto  -  100  ^  centi  -  0,01. 
Deka  -  10        *  milli  -  0.001 


•2.    Avoirdupois  Weieht 


437 . 5  grains  *(gr. ) 
16  ounces  (oz,)  (av, 
2000  pounds 


Apothecary  Weight 

20  grains  (gr.) 

3  scruples  (  ) 
60  grains  (gr,) 

8  drams  (  ) 
12  apoth.  ounces  (  ) 


1  ounce\oz.)   (oz.  ay.) 
oz.)  1  pound  (lb.)  (//) 

1  hundred  weight  (C.W.T.) 
1  ton  (T) 


1  scruple  (  ) 
1  d ram  (  ) 
1  dram  (  ) 

1  apothecary  ounce  (  )  (oz, 
1  apoth.  pound  (  ) 


apoth) 


4. 


U.  S.  Fluid  ("Wine")  and  Apothecary  Fluid  Measure 
60.  minims  (min.)  (  )  1  fliiidram  (f.  ) 

8  fluidrams  (fl.  )  1  fluidounce  (f.  ) 

16' fluidounces  (fl.  )'  1  pint  (pt.)   (0.  ) 

2  pints  (pt.)  1  quart  (qt.) 

4  quarts  (qt.)  1  gallon  (gal.)  (C) 

f.  or  fl.  frequently  omitted  and  "understood" 


Conversion  Equivalents 
1  ml.  ' 
1  inch 
1  M. 
1  gal. 
1  gal. 
1  qt. 
1  pt. 
1  gr.  av. 
1  fluidounce 

i  ;<g. 

1  Gm. 

i  grain  64.3  mg. 
1  aL. 

1  min.  of  water 


1  cc. 
2.54  cm. 
39.37  in. 
231  cu.  in. 
3785  pi: 
946  ml. 
473  ml. 
1  gr.  apoth. 
29.57  ml. 
2.2  lbs  (av.) 
15,432  grains 
64.8  mg. 
1*6.23  minims. 
0.95  grains 
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Conversion  Equivalents  (cont.) 


1  apoth,  ounce 
1  apeth.  fluidounce  of 
water 
apoth.  ounce 
av.  ounce 
pound  (av.) 
pound  (av.)  ^  * 
pound  (apoth. 0 
gal.  water 
gr.  of  water 

(C. ,  Cong. ,  gal.) 


gallon 
L.  • 
gamma 

micron  (  )  ■ 

ml/of  water  at  4°C 

cu.  ft.  water 

drop  (gtt)  has  no  definite 


480  grains 

454.6  gr. 
31.1  Gm. 
28.35  Gm; 
7000  grains 
453.6  Gm. 
5760  grains 
8.32'  lbs. 
1.05  minims 
128  f luidqunces 
2,113  pints 
1  microgram  • 
6.001  mm.. 
1  Gm. 

62.5  lbs.  av. 
weight  or  size. 


5.    Household  Measure* 

1  teaspoonful  (tspf.)  (^) 

1  dessertspoonful  (  ii) 

1  tablespoonf ul  (tbsp.)<  (  ss) 

1  wineglassful 

1  teacupful 

1  tumblerful 


5  ml, 
10  ml. 
15  ml, 
60  ml, 

120  ml. 

240  ml. 


1/6  f.. 
1/3  f. 
1/2  F 
F.  ii 
f  •  iv  ^ 
t\i  viii 


^Highly  inaccurate.  The  (dram)  sigh  is  normall'y  read  Teaspcfonf u]. 
when  it  appears  in  the  rlsig.l! 


S8, 
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INTRODUCTION  TO  PHARMACEUTICAL  DISPENSING  ,  . 

♦ 

* 

QUESTIONS  f 

1.  A  beaker  is  used  for  mixing,  heating  or  stirring.    Never  used  for 

liquids. 

2.  An         *  -  is  used  for  mixing, 

macerating  or  heating  of  liquids.  *  - 

3.  Conical  and  Cylindrical  ;   are  used  to  measure 

liquids.  ■  \ 

4.  The  mortar  and  pestle  is  used  for  mixing,  grinding,  and  various  forms 

of  -  "  v  v 

5.  .The  is  used  for  measuring  small  amounts  of 
liquids.    It  is  never  to  be  used  when  measuring  phenol,  caustic  agents,  } 
or  poisons.  \  ' 

6.  Wire  gauze  (asbestos  pad)  is  used  for  providing  an  even  distribution  of 

4 

on  the  bottom  of  containers. 


7.  The  process  of  strongly  heating  jscrlid  or  semi-solid  substances  to  a 
definite  and  limited  degree  (the*  residue  of  this  is  the  product  sought) 
is  called  . 

8.  The  process  of  the  removal  of  water  of  crystallization,  or  moisture,, 
from  a  solid  crystalline  substance  by  heating  strongly  is  called 


9.    The  prdbess  of  roasting  certain  organic  substances  in  order  to  modify 
some   of  their  constituents  is  called 


14 
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10.  The  process  Of,  liquifying  solid  substances  by  the  application  of  heat 
without  the  use  of  a  solvent  is  called  -  . 

11.  Converting  a  liquid  or  solid  into  a  vapor  is  called  


'12.    Driving  off  as- a  vapor,  volatile  portion  of  a  liquid  by  the -applica- 

tipn  of  heat  is  called  ; 
13.   Separation  of  the  constituents  of  a  liquid  mixture  by  vaporization 

and  subsequent  condensation,  of  the  vapors  is  called  


14.   Separation  of. volatile  solids  from  non-volatile  solids  is  called 

and  the  product  obtained  is  the 

sublimate.  , 

!>'  15'/  A  /Cool  Place  is,  C  or  ,  -  F 

5 16^   A"  Cold  PUcfi  does  not  exceed  C  or    F 

17/  Refrigerated  means  the  temperature  is  C  or 

.    '  /     ' .  F. 


/1;8.   Excessive  hj^eat  is  any  temperature  that  exceeds  _____ — — ^  C  or 

  _  |  r  • 

19.-  The  primary  concern  when  using  pharmaceutical  heating  devices  is 


20.      •  '  r        '  are  used  to  check  excessive, 

heat  and  not, to  injure  certain  medicinal  products. 


is     6  9' J 


r.atch  the  following:  *  [ 

For  temperatures  not  to  exceed  100°C  (212°F)   

Maximum  temperature  is  250°C   

Used  to  maintain  $  CONSTANT  temperature  of 
100°C  (212CF)   

Used  for  moderate  to  extremely  hitih 
temperatures   

Sarr-e  as  heat  source  

Decomposes  under  high  temperatures   


a.  Oil  Bath 

b\  Water  Bath 

c.  Steam  Bath 

d.  Sand  Bath 
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METROLOGY 

QUESTIONS  •  >  s 

1.  The  Troemner  and  Torsion  Balances  are  Class   'm  Prescription 

'  \  * 

^  Balances. 

2.  The  balance  that  works  on  the  knife-edge  principle  is  a  

Balance*  •   *  • 

3.  The  maximum' amount  weighable  on  a.  Class  A  Prescription  Balancers 
 Gnu  ^ 

>   4.    The  minimum  amount  weighable  on  a  Class  A- Prescription  Balance  is 


5.    Rider  Scale  on  the  Torsion  and  Troemner  Balances  is  divided  into 

).    .  ♦ 

 mg  increments  and  the  nlaximum  amount  weighable  using  the  rider 

weight  is   Gm.  ^ 

b.   The  Harvard.  Trip  (Laboratory  Balance)'is  a  Class  Prescription 

Balance.  '  ;  * 

7.   The  maximum  amount* weighable  on  a  Class  B  Prescription  Balance  is 

•  Gm.  (  lb.) 

>    t     -  , 

The  minimum  amount  weighable  on  a  Class  B  Prescription  8alar,ce  is 
 •  mg.    (  gr.)  •* 


9.    The  Rider  Scale  on- the  harvard  Trip  (Laboratory  Balance)  is  divided 

4 

jnto  mg  increments  and  ,the  maximum  amount  weighable  using  the 

rider  (poise)  weight  is  Gm. 

^10.    Because  of  rapid  evaporation,  the  solvent  of  choice- for  cleaning 

balances  is        „  c   • 

■    i'    "  ■   

^  '       *    .       ,?  * 

\      ■  17-  ' 
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11  #   Weights  are  put  on  the 
weighed  is  put  on  the  m 
12.    Match  the  following: 


pan  of  the  balance  and. the  drug  to  be 


pan/ 


Used  to  measure  small  amounts  of  liquids 

Phenol  not  measured  in  this  - 

Never  used  to  measure  amounts  less  them 
5  ml   . 

Never  used  to  measure  amounts  less  than 
2  ml  

Most  accurate  device  to  measure  large 
amounts  of  liquids  1 

Never  used  for  measuring  liquids   


a.  30  ml  Conical 
Graduate 

b.  10  ml  Cylindrical 
Graduate  " 

c.  pipette 

A 

d.  Medicine  Dropper 

-\  > 

e.  Beaker 

f.  Graduate 


13.  Cylindrical  Graduates  are  more  accurate  than  Conical  Graduates. 
(TRUE  or  FALSE) 

14.  Liquids  that  cannot  be  used  in  a  pipette  because  of  their  toxic  or 
caustic  properties  br  too  small  to  bejneasured  Jn"  a  pipette  will  be 
measured  in  a  

15.  "TO"  means  "To  


V 


16.  >"TC"  means  "To 


17.    A  Cylindrical  Graduate  has  a  "flatter"  meniscus  than  a  Conical  Graduate 

and  as  a  result,  the  chances  of  an  ERROR  of  ;   \  is 

reduced. 
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COMMINUTION 
QUESTIONS  .v« 

1.   The  process  of  physically  reducing^solid  substances  into  smaller 
fragments  or  particles  is  called    ;  . 

2#   The 'purpose  of  Comminution  is  to  ,  f  the  rate  of 

solutio'rt  of  solids,  obtain  a  uniform  powder  or  mixtures  of  powders, 
and  to  increase  ease  and  thoroughness  of  , 

3,   fcater  sifting  is  called  ^  • 


4,  Hand  picking  or  sorting  is  called 

i  * 

5.  Sieves  or  screens  are  used  fthen 


6,   The  process  of  placing  a  substance  in  a  heavy  mortar  and  crushing  it 
by  "pounding  with  a  heavy  pestle  is  called  ~   


7,  Rasping,  grating,  cutting,  slicing,  and  chopping  are  methods  of 
preparing  -  drugs; 

8.  The  process. of  reducing  substances  ta  ci  powder  by  rubbing  them  in  a 
mGrtaf  with  a-pestle  is  called*    ]  2 

9  A  Reducing  the  particle. size  of  a  solid  by  first  forming  a  mass  of  the 
solid  wlth^a  liquid  and  then  ^rindiri^TrTa  Mortar  and  Pestle  or  by 
spatulatlon  is  called  ;  ; 

10.   The  process  of  reducing  .a  solid  to  a  powder  through  the  use  of  a  , 
foreign  substance  from  which  the  powder  is  freed  by  some  simple  method 

is  called   . 

0  11 •    Comminution  can* never  increase  soTutfility  but  can  increase  the 

;  of    :  ^  •  \ 

4 
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INCOMPATIBILITIES 

QUESTIONS  t 

1.  When  drugs  or  chemicals  are  not  capable  of  acting  in  harmony  or  concert 
with  another,  they  are  said  to  be        ,y   #  ' 

2.  3  types  or  cl  ass  i'fi  cations  of  incompatibilities  are: 
.  a.       '  N 

b.  '  

c. 


3.  J  i ncorr.ptatibi li ties  are  evidenced  by: 

.  a.  Clouding 

b.  Precipitation 

c.  Liquefaction 

d.  Change  in  consistency 

e.  Immiscibility  •  *  ^ 

f .  Insolubility 

4.  A  change  in  the  physical  state  of  a  preparation  resulting  from  mixing 

'two  or  more  arugs  together  is  called  a  "   

incompatibi li ty. 

5.  -The  result  of  a  reaction  taking  place  when  two. or  more  ingredients  t)f 

a  prescription  are  mixed  and  forming  a  new  compounder  compounds  is 
called  a  incompatibility. 
5.    A  condition  in^a  prescription  that  results  in  a  dosage  different  from 

that  intended  by  the  prescriber  is  called  a  

incompatibi lity* 

20 
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7,  incoropatibi  litres  are  evidenced  by: 

a.    Explosion  or  Implosion 
♦b#    Liberation  of  a  gas 
exchange  of  color  •  > 

d.    Formation  of  a  precipitate 

♦ 

8r   "SAU  is  translated  as*  "  ,   _____  to  the  "  '  


f-     9.        .  incompatibilities  are  evidenced  by: 

a.  An  overdose  or 'improper  do$e  of  a  single  drug 

b.  An  undesirable  combination  of  two  or  more  drugs 

c.  A  contraindicated  drug 

d.  The  wrong  drug 
,  10.    The  2  methods  of  correcting  indompatibili  ties,  are; 

a.  According  to  the  Art 

b.  *   the  prescriber 

11.  The  preScriber  is  always  contacted  in  the  case  of  

■  *  ♦ 

ir»compatibili  ties .  m 

12.  When  correcting  physical  incompatibilities^care  should' be  taken  to 
insure  that  the        ■  ;  effect  is  not  altered* 

K 
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GENERAt  METHODS  OF  CORRECTING  INCOMPATIBILITIES 


1.  On  any  question  of  therapeutics,  consult  the  prescribes 

2.  Modify  order  of  mixing. 

3.  Alter  solvents. 

4.  *  Change  form  of  one  or  more  ingredients. 

5.  '  Alter  volume. 

6.  Emulsify  or  suspend. 

7.  Add  or  omit  therapeutically  inactive  substances. 

8.  Change  dosage  form.,  *  1 

9.  Replace  one  of  reacting  ingredients. 

10.  Control,  reaction  during  mixing*. 

11.  Add  color  inhibiting  or  masking  agent.  ' 

Type  of  incompatibility  Possible  methods  of  correction 

Therapeutic: 

Overdose  •  •   1 

Additive  combinations    1 

Antagonistic  combinations   1 

.  *      Wrong  drug   1 

Contraiftdicated  medication  1 

> 

Physical: 

Immiscibility.   ...    2,3,4,5,6,7,8 

Insolubility  .  .   .  .   .  2,3,4,5,6,8  f 

Precipitation  v  .   .  3,5,6,8,9 

Liquefaction  of  solids  .'   7,8,9 

Solidification  of  solids   5,7,8,9 

Chemical: 

Precipitation  3,4,6,7*8,9 

^Effervescence.  .  *•   .  8,9,10 

Decomposition.  3,4»,7,8,9 

Color  formation  '7,8,9,11  / 

.Explosion  :  .  .   .  .   :  *   .  2,8,9 
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Identify  the  incompatibility(ies)  in  the  following  prescriptions.   Using  the 
general  methods  of  correcting  incompatibilities,  correct  the  incompatibjlity(ies) 

1.      Compound  Tincture  of  Benzoin        m  2^ml. 
-   Phenergan  Expectorant     q.s.  2*fl  oz 

I  * 

Sig:    i  dr  q, i ,d. 
Incompatibil  i  ty(ies):  ^  , 


Directions  for  correcting: 


2.      Peru  Balsam  2  Gm 

Petrolatum  q.s.         30  Gm 

M.  Ft.  oint. 

Incompatibil i  ty(ies): 


Directions  for  correcting: 


v 
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Aminophylline 
Sugar  Qf  Milk 

Per  capsule  Make  24 

I ncompa  t  ibi 1 ity(ies) : 


gr  iss 
gr  iii 


V?4 


Directions  for  correcting: 


Ferric  Chloride 
Water   qs  ad 

M.    ft.  sol. 

Incompatibil.i  ty(ies): 


40 
120 


Directions  for  compounding: 
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WATERS  AND  SPIRTS 


QUESTIONS  '  *\ 

1.   '       USP  is  not  suitable  for  pharmaceutical  v:ork  Vecause 

of  the  considerable  amount  of  dissolved  solids  present. 

\ 

2.    ;  Water  USP  does  not  contain  the  dissolved  mineral 

matter  that  Water  USP  contains  and  is  the  water  used  for  pharmaceutical 
compounding  unless  otherwise  specified. 

0 

3.  rt'ater  for     '  USP  is  pyrogen  free,  used  in  making 
parenterals  and  is  not  sterile. 

4.  '  Water  for  Injection  USP  is  used  for  preparinf 
'parenterals  and  is  sterile,  but  does  not  have  an  antimicrobial  agent  in 

•v 

it. 

5.  Water  for  Injection  USP  is  Sterile  Water 

for  Injection  USP  with  1  or  more  antimicrobial  agents  added  to  it. 

u.    Solutions  of  volatile  oils  or  other  aromatic  or  volatile  substances  in 
puryPTed^ater  are  called  -  Waters.  .  ✓ 

7.    Unlass  otherwise  specified,  Aromatic  Waters  are  saturated  and  their 
percentage  strength  is   %. 


8#    The  3  methods  of  preparing  Aromatic 'Waters  are: 
b„  Simple  , 


c .  ;   Sol  uti  on 

70G 
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10. 


When  preparing  Aromatic  Waters  by  the  Simple  Solution  method,  the 
volatile  substance  and  water  must  set  for  _ hours. 
The  Alternate  Solution  method  requires  only  10  minutes  of  agitation 
because  .of  the  additiog'of  that  acts  as  a  dispersing 

agent.^l 

11.  The  use  of  Talc  in  preparinp  Aromatic  Waters  speeds  up  the  saturation 
by  dispersing  the  aromatic  substance  and  also  acts  as  a  \ 
bed. 

12.  Alcoholic  or  hydroalcoholic  "solutions  of  volatile  substances  are 
called  '  . 

13.  The*4  methods  of  preparing  Spirits  are: 


a.' 


Solution 


b.  Solution  with 

c.   

d; 


Reaction 


14. 
15. 


I. hen  water  is  added  to  a  Spirit, 
Match  the  Following: 


Carminative,  anesthetic,  and  antiseptic 
in  eye  .preparations.  Pharmaceutical 
Solvent. 

Flavored  Vehicle 


Carminative  and  Flavored  Vehicle 
Reflex  Stimulant  ' 

Local  irritant  

Flavoring  Agent  '  


occurs. 


a.  Aromatic  Ammonia;  fpi rit 

b.  Cinnamon  Water 

c.  Camphor  Water 

d.  Compound  Orange  Spirit 

e.  Peppermint  Water 

f.  Camphor  Spirit 
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SOLUTIONS  AND  SYRUPS 

QUESTIONS 

1»   Aqueous  solutions  of  nonvolatile  substances  are  called  ; 


2.  Because  solutions  are  used  for  whatever  the  therapeutic  effect  of  the 
substances  dissolved,  no  general  use  can  be  stated*  (TRUE/FALSE) 

3.  When  preparing  solutions,  the  solute  is  dissolved  into  the^  solvent, 
without  the  aid  of  any  catalyst  and -this  method  is  called 
 Solution. 

4.  Solution  by  :  .   is  a  method  of 

preparing  solutions  in  which  the  solutes  react  to  form  the  solution. 

5.  The  method  of  sterilizing  a  simple  solution  is  called  Simple  Solution 
with-  1  "         »  * 

6.  The  method  of  macerating  the  solute  to  obtain  the  active  ingredient  or 
constituent/in  solution  is  called  Solution  by  d  .  . 

7.  4  factors  affecting  the  m   are; 

,  a.    Parti  de  nize  1 
^~o.  Agitation 

c.  Heat     •       •  • 

d.  Degree  .of  Saturation 

8.  List  the  degrees  of  saturation: 
1  Gm  of  solute  in: 

*  ■  Less  than  l.  ml                                            ,  — . ' 
1-10  ml  :  


27 


10-30  ml 
3C100  ml 
100-1000  ml 
1000-10,000  ml 
10,000  ml  or  rsbre 


9.  Supersaturation 
10.  Kvoosaturation 


the  rata  of  solution, 
the  rate  of  solution 


because  the  percentage  strength  is  lowered. 
11,  /Ahcu  Supersatjuration  occurs  by  evaporation,  the  percentage  strength 


is 


12.  In  addition  to  evaporation,  supersaturation  may  occur  by 

13.  Match  the  Following: 


Anti-Infecti  ve  _ 

No  Dose  J  

Source  of  Iodine 

Expectorant   

5%   

Topical   

}% 


0.3  ml  3  times  daily 

m%  (w/v)   

Local  Formula   

0^.3  ml  


na^an 


a.  Amaranth  Solution  USP 

b.  Saturated  Solution  of  Potassium 
Iodide  HF 

c.  Gentian  Violet  Solution 

d.  Potassium  Permanganate  Solution 

e.  Strong  Iodine  Solution  USP 
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Ctfloring  Agent  

Antifungal   ^_ 

SSKI    , 

Lugol's  Solution 
FD&C  Red  No.  2 


14.    A  nearly  saturated  aqueous  solution  of  sugar  with  or  without  a  * 
meaicinal  or  flavoring  agent  is  called  a  |  


15. 


Syrups  contain  a  medicinal  ingredient  or 


ingredients  designed  for  a  therapeutic  effect  on  the  body  or  system. 
16/  Non-Medicated  Syrups  are  used  just  as  a  sweetner  or ' 

17.  The  2  methods  of  preparing  syrups  are  as  follows: 

a.  Solution    Heat 

b.  Solution^  ;  Heat.  , 

18.  Overheating  of  Syrup  USP  will  result  in  N  


19. 


20. 


Syrups  should  be  stored  in  a  cool  place  or  

if  possible. 

Syrups  USP  will  not  need  a  preservative  if  the  concentration  of  Sucrose, 
is    .  %. 


21.    Match  the  Following: 

Vehicle,  Sweetening.  Agent 


Sympathomimetic,  Antiasthmatic 

20  mg/5ml   

85%  

No  Dose 


a.  Simple  Syrup  USP 

♦ 

b.  Epnedrine  Sulfate  Syrup 


5  ml  4  times  daily 


704 
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EYE,  EAR,  AND  NOSE  PREPARATIONS  > 
*  v  , 

QUESTIONS 

♦ 

1.  When  a  concentrated  solution  is  separated  from  a  less  concentrated 
sblution  by  a  semipermeable  membrane,  the  solvent  passes  through  the 
membrane  to  the  more  concentrated  solution  and  the  force  which, brings 
this  about  is  called  pressure, 

2.  A  substance  is  said  to  be       ,    if  it  has  the  same 

*  -  •  * 

osmotic  pressure-as  body  fluids  (the  same  number  of' particles  in 
solution  as  body  fluids). 

3.  -  A.  substance  is  said  to  be  ;     if  it  has  a  lower  osmotic 

pressure  than  body  fluids  (a  lesser  concentration  of  particles  than  the 
.  body  fluids), 

4.  A  substance  is  said  to  be  '    if  it  has  a  higher 
osmotic  pressure  than  body  fluids  (a  greater  concentration  of  particles 
than. body  fluids) . 

5#   is  the  negative  coirmon  logarithm  of  the  hydrogen  ion  concen- 
tration* 

6.  A  pH  of  7-14  is   .% 

7.   '  are  substances  that  resist  a  change  in  pH  of 

a 'preparation. 

8.  Group  I  (Boric  Acid)  is  used  to  buffer  anesthetics  and  


9.    Group  II  (Modified  Sorenson's  Solution)  is  used  to  buffer 
 and  similar  drugs.  • 
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10.  -Ophthalmic  preparations  must  be 


,  have  the  correct 


pH,  tonicity,  viscosity,  free  from  foreign  particles,  and  sterile. 


11.  The  vehicles  for  ophthalmic  preparations  are  either   

aqueous  solutions  or   *  _*ointment  bases, 

12.  To  prolong  a  drug,v^  contact-  with  the  eye  you  woulc^  increase  the 


13.  No  single  preservative  is  sufficiently  free  from  incompatibilities  to 

be  used 'in  all  ca,ses  but  they  should.be  .  ;   

« 

14.  Benzalkonium  CI,  Chlorobutanol,  Methyl  and  Propyl  Paraben,  and  Thimerso] 


15. 
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aVe  used  as  ophthalmic 


The -5  methods  of  applying  ophthalmic  preparations  are: 

a.  -   

b.    ■  - 

C.  

d.  v  ;  . 

e. 


16.    Match  the  following: 

astringent   

mydriatic   

anesthetic  

miotic 


.V 


r 


diagnostic  agent 


17.    Otic 'preparations  should  be 


a.  Zinc  Sulfate 

b.  Tetracaine 

c.  Fluorescein  Sodium 

d.  Atropine  Sulfate  - 

e.  Pilocarpine 

 ,  non-allergenic  and 


nonsensitizing,    have  the  correct  pH,  and  be  sterile. 


i 
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18/  Vehicles  used  for  otic  preparations  are;  ^ 

•    .  •  ;  > 

a.  Glycerin 

b.  Propylene  Glycol 

c.  Ethyl  Alcohol 

d.  Vegetable  Oils 

e.  Acidic  ,    -        ,  Solutions 

19^  To  prevent  bacterial  growth,  aqueous  preparations  in  the  ear  should         .  ^/ 

be  .  :  ■_.  g 

20.    The  2  methods  of  applying  or  instilling  ear  preparations  are: 


a. 
b. 


21.  Benzocaine,  Antipyrine,  Glycerin,  and  Menthol  ear  dro|s /is  classified' 
as, an  Anesthetic,   )  ;   ■. 

22.  Acetic  Acid  2%  in  Ethyl  Alcohol  ear  drops  is  classified  as  a 

v 

 ■     ,  1       "  *  *  -  *  * 

23.  Nose  preparations  should  be  stable,  non-allergenic  and^or^ensi tizing, 

have  the  correct  .  '  /and  correct  pH. 

24.  The  pH  range  of  nose  preparations  is  to    #?A; - 

25.  The  most  ccrranonly  used  vehicle  in  nasal  preparations   


26.    Mineral  oil  and  other  petroleum  distillates  were  used" as  vehicles  in 
the  past  but  it  was  found  to  cause  oil-aspiration 


27.    The  2  methods  of  applying  or  instilling  nose  preparations  are: 
a.  _^  : 

** 

D.'  ;  -  ,. 
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m. 


Ephedrine  Sulfate  Solution  is  used  as  a  nasal 


9.  Phenylephrine  HCL  Solution  (Neosynephrine)  is  used  as  a  nasal 


30.    Commonly  used  preservatives  in  nasal  preparations  are; 

a.   [ 

b. 
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ELIXIRS  AND  TINCTURES  m, 


QUESTIONS 

1.  A  clear,  sweetened,  hydro-alcoholic  liquid.yme^Lca-ted  or  non-medicated, 
intended  for  oral  use  is  the  definition  of  an  _ 

2.  Elixirs  are  colored  to  match  taste,  pleasant  tasting,  sweet,  used 
therapeutically  or  as  a  vehicle  and  have  an  alcohol  range  of  to  

3.  There  is  no  set  procedure  for  preparing  tlixirs  but  the  


soluble  ingredients  are  dissolved  in  the  water  portion  and  the 
  soluble  ingredients  are  dissolved  in  the 

'•content  will  caule  the  water  soluble 


alcohol . 

4,  Raising  the  t  

ingredients  to  precipitate  or  come  out  of  solution, 

5,  Lowering  the         [   content  will  cause  the  alcohol 

soluble  ingredients  to  precipitate  or  come  out  of  so^ytvoFK 

6,  Katch  the  Following: 


Expectorant  _ 
^Antihistamine,  'Peai at ric  Sedative  m 
Anticonvulsant,  Sedative,  Hypnotic 


Flavored  Vehicle*.  ; 

20  mg/5  ml   

85  mg/5  

21-23*  Ethyl  Alcohol 
12.5  mg/5  ml  ' 


a.  Terpin  Hydrate  Elixir 

b.  Aromatic  Elixir  USP 
(Simple  Elixir) 

c.  Phenobarbital  Elixir 
(Luminal  Elixir) 

d.  Diphenhydramine  HC1 
Elixir  USP  (Benadryl 
Elixi  r) 


NF 
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30  mg  4  times  daily 

Ho  dose   

10  ml  4  times  daily 
5  ml  as  needed   


7. 

8. 
9. 

10. 


Alcohol i-c  or  hydroalcoholic  solutions  prepared  from  vegetable  drugs  or 

chemjcat  sources  are  called   . 

'  Tinctures  do  not  exceed  10%  of  the  active  drug, 

Tinctures  do  not  exceed  20%  of  the  active 


drug. 


Tinctures  do  not  exceed  50%  of  the  active 


n. 

12. 


drug. 

Tinctures  are  prepared  by 
Match  the  Following: 
22 


Pharmaceutical  Necessity 

Flavoring  Agent  

No  Usual  Dose   

Topical  Use 

50%   

Germaci  de  


(Process  M) . 


a.  Iodine  Tincture  USP 

b.  Sweet  Orange  Peel  Tincture 
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SUSPENSIONS 

QUESTIONS 

1.   Two-phase  liquid  preparations  containing  solid  insoluble  material  for 
oral,  injection,  or  ophthalmic  use.  are  called  ;  * 


2.  The  dispersed  phase  in  suspensions  should  settle  slowly  and  should  be 
easily  \ 

3.  Suspensions  snould  not  cake  utoon 


4.  Suspensions  should  pour  easily  and  be 

5.  Suspensions  should  have  good  patient    /  in 
taste  and  color  qualities. 

6.  List  the  3  types  of  suspensions: 

"a.  .  .  


h 


c« 


7.  fionviscous  aqueous  preparation  containing  insoluble  material  intended 
for  internal  use  are  called  . 

8.  Viscous  aqueous  preparations,  containing  insoluble  material  intended 
for  internal  use  are  called  J  ..  .  .  

9.  Aqueous  liquid  preparations  containing  insoluble^  material  of  nearly 
colloidal  size  intended  for  internal  use  are  called*  ;  

10.  Magmas  are  prepared  by  -  -  

cherfrical  reaction. 

11,  There  is  no  set  method  for  preparing  ^  


or 
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12.   The  presence  of  a  suspending  agent  is  required  to  overcome  agglomera- 

*  * 

tion  of  the  dispersed  particles  and  tqjUsrease  the  •  « 


of  the  medium  so  that  particles  settle  slowly. 

13,  Many  suspending  agents  are  also  .  aaents. 

14.  Acacia  USP  is  a  suspending  agent  used  far -insoluble  substances  in  water 
and  is  susceptible  to  microbial  attack .and,  therefore,  needs  a 


15.   Bentonite  USP  is  a  protective        '  -  fc,   •   used  for  the 

stabilization  of  suspensions. 

'6*   *  ,  is  used  as  a  dispersing,  thicken- 
ing, emulsifying,  .and  coating  agent.    It  is  not  susceptible  to 
microbial  growth  like  the  natural  gums  such  as  Acacia  and  Tragacanth 
but  should  still  have  a  preservative  added,  \ 

17.  Tragacanth  USP -hydrates  very  slowly  and  is  only  partially  soluble  in 
water, ,  It  is  susceptible  to  microbial  attack  and  must  have  a 
  added  » 

18.  List  the-^^servatives  used  in  suspensions: 

.  •  a«    _  7% 

•  b.    0.2S- 

c  __  (   0.2% 

d,  '  '  '  . 

;9.    TW  auxiliary  label  required  for  Mixtures,  Magmas,  Suspensions,  and 
Gels  is  "  » 


20.    Magmas  and  Gels  must'be  kept  from 
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21.   Match  the  Following: 

Antibacterial   

Antacid  ^  

Suspending  Agent   


Expectorant   

3-4  Gm  Stat  then 
1-2  Gm  q4-6  hours 

No  Dose   

15  ml   

5  ml 


a.  Brown  Mixture  NF" 

b.  Bentonite  Magma 

c.  Aluminum  Hydroxide  Ge1 

d.  Acetylsulisoxazole  Suspension 

e.  Chalk  Mixture  NF 


V 
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LOTIONS  AND  LINIMENTS  " 

» 

QUESTIONS 

1.   Aqueous  or  hydroalcoholic  preparations  that  contain  insoluble  solids 
held  in  suspension  and  that  are  intended  for  external  use  by  applica- 
tion to  the  skin  without  friction  are  called  


2.  Lotions  are  filtered  before  dispensing;  (TRUE/FALSE) 

3.  The  2  methods  of  preparing  lotions  are  Trituration,  and  \ 

4..  No  suspending  agent  is  needed  when  preparing  a  lotion  by  the  ~~~  X" 

precipitatiqn  method  since  the  precipitate  is  nearly 

size.      *  > 

5.  Commonly  used  preservatives  used  in  Lotions  are: 

a.  ;  7% 

b.  "   ;_0.2t  ' 

c.    0.2% 

q.    Methyl  and      '  .  parabens 

6.  Oily  or  alcoholic  preparations  intended  for  external  use  to  be  applied 
with  friction  and  are  liquid  or  semi-s.olid  in  form  are  called. 


o 
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An  external  preparation  having  the  poorest  patient  acceptance  is 
a    '  because: , 

a.  Application  must  be- repeated. over  a  period  of  time, 

b.  The  patient  is  required  to  expend  effort  on  application. 

c.  The  preparation  may  leave  a  film  on  skin  or  stain  clothing. 

*  v. 

d.  'Removal  may  be  difficult. 

e.  The  appearance  and  odor  may  not  be' pleasing. 

3*9      •  •  -  ' 

7U  *  " 


04o 


8,  "There  is  no  set  method  of*prepapng  a  lirriment.   Therefore,  the  method. 

of  preparation  depends  on  the  :   . 

$u  Because  of  a  slight  effervescent  action,  


*  should  be  allowed  to  stand  for  a  few  minutes  before  cappinq.  • 
10.    Match  the  Following: 
a. 


Protectant 


b. 
c. 
d. 

,e. 

9- 
h. 


Detergent 


Astringent- 


Counierirritant 


A.    Medicinal  Soft  Soap  Liniment  *!F  - 
2.*  White  l«otion  USP 
'  3.    Calamine  Lotion  USP 
4.    Camphop  Liniment  IIP 


Stand  before  capping  _ 
Alcoholic  base 
Oily  base 

Made  by  .precipitation- 
Oily  base  


IK    The  purpose  of  levigating  powders  when  making  a  lotion  is  to  reduce 


size. 


12.    Liniments  with  oily  or  alcoholic  bases  are  usually  prepared  by  the 

Solution  method. 
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POWDERS  AMD  CAPSULES 


7 


QUESTIONS  . 

1.  Mixtures  of  drugs  or  chemicals  in  a  dry,  pulverized  form  intended  for 
internal  or  external  use  are  called   '   , 

2.  The  2  types  of  powders  are  Bulk  powders  and   

powders. 

3.  Effervescent  powders,  dusting  powders,  dentifrices,  and  insufflations 
are  '  powders . 

4.  Divided  powders  are  measured  and  packaged  by  the  , 


5.  Bulk  powders  are  measured  by  the 

6.  Chartula  is  another  name  for  

7.  The  ,.  


b. 


11. 


'powders* 


activity  .of  a  medication  is  affected  by 


the 'degree  of  fineness  of  the- powder. 

In  all  prescriptions,,  the  powders  should  be  in  a  fine  state  of 


9.   Trituration  is  the  method  of  choice  for 


powders  and  al?o  the  most  common  method  used  for  mixing  powders  *  < 
10.    Spatulation  can  be  used  for  mixing*  1 

* 

quantities  of  powders* 


is  the  method  of  choice  for  light  powders, 


12.  Tumbling  is  the  mixing  method  used  to  advantage  where 

on  the  powder  is  undesirable. 

13.  Powders  that  are  blown  into  body  cavities  are  called  _ 
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14.   Powder  papers  containing  deliquescent,  efflorescent*  hygroscopic,  or 

volatile  substances  should  be  wrapped  to 

protect  them  from  the  atmosphere.. 

15 1  ;  powders  absorb  enough  moisture  frqm  the 

atmosphere  to  become  a  liquid.    ■  . 

16.  Efflorescent  powders  lose  their  waters  of   

to  the  atmosphere.,. 

17.  powders  absorb  enough  moisture  from  the- 
atmosphere  to  become  moist.  * 

18.  Salts  which  contain  a  large  amount  of  water^f  crystallization  may  need 
to  be  ^ ______ —  before  mixing  to  prevent  reactions. 

19.  Phenols,  phenolic  compounds,,  aldehydes,  and  ketonic  compounds jform 

'  mixtures.  £ 

20.  Eutectic -mixtures  can  be  corrected  by  the  addition  of  Magnesium 
Carbonate  or  Light  _____ Oxide. 

21.    are  shells  of  gelatin  used 

for  containing  individual  doses  of  medication, 

22.  Hard  Gelatin  capsules  are  used  primarily  for  , 

•  compounding.  \ 

23.   Gelatin  capsules  usually  have  a  liquid  in  them. 

24.  Coated  capsules  are  intended  to  dissolve  in  the 
intestine  rather  than" the  stomach.  *  + 

25.  the  lactose  or  diluent  is  added  to  the  active  ingredient  by 

dilution.  ,  ; 


*  4  ' 

26 .   Capsules  should  be  stored  in  a  cool- place  of 


humidity. 

27.   A  warm  dry  place  will  cause  capsules  to  lose  water  and  becofoe 


28.   Match  the  Following:  ^  '* 

Antispasmodic"  _^  a  a,  '  Phenobarbital  and  Belladonna 

Capsules 

Analgesic  ' 

b.  "  Aspirin  and  Codeine  Capsules 

"  i 


29  ,   After  punching  capsules,  fingerprints  may  be  removed  by  polishing  them 
in  '  . 


71o 


43 


9 

ERIC 


mm^m 


mm 


t  It 


Y  EMULSIONS 

QUESTIONS  / 

v  ^^Preparations  containing  two  '   *   -  liquids  ,  one 

.    .      of  which  is  uniformly  dispersed  as  globules  wfthin  the  other  are 
.   called  J  ;  ^  

2.  Emulsions  are  classified  as  either  /      in  - 

or  oil  in  water. 

3.  If  ov\  in  the  internal  phase  and  water  in  the  external  phase,  the' 
emulsion  is  a  ,        in  water. emulsion. 

4.  Acacia  (Gum  Arabic),  is  a  natural  gum  and  a  true  emulsifying'  agent.  The 
emulsions  produced  by  acacia  are  rather   •   , 

c  5%   When  preparing  oil-in-water  emulsions, 

is  the  most  efficient  emulsifying  agent  but  it  is  the  least  stable  and 
prone  to  rapid  decomposition. 

6.  Special  GeJatin  Pharmagel  A  is  used  in  an    .   pH, 

7.  Special  Gelatin  Pharriagel  B  is  used  in  a  *  pH. 

Tragacanth    *  is  seldom  used  alone  as  an  emulsifying  agent  but 

in  ccmDinaticn  wi  t'i  other  emulsifying  agents  it  increases  the  viscosity 

of  r.he  preparation  to  such  an  extent  that  it  is   times  - 

more  powerful  than  Acacia, 

3.    List  the  Miscellaneous  Emulsifying  "Agents: 

4  :    Soap,  sulfonates,  and  sulfates 

  :    Benzalkonium  CI 
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Spans  and  Tweens 

Cholesterol  and  Wool  Fat 

Bentonite,  Silica,  Magnesium  Hycroxide, 
and  other  fine  powders 


10.  To  prevent  spoilage  of  carbohydrate  emulsifying  agents,  .they  snoulo  be 
kept  in  a*TLRC,  preserved  and      \   ;  ».  JV., 

11.  The  Dry  Gum  (Continental  Method)  is  used  to  prepare  emulsions  of  fixec 
oils,  -  /        oils,  or  Nonvolatile  oils.  a 

12.  The  ratio  of  the-  Dry  Gum  method  is  4  parts  <  ,  ,  i  ,  2  parts 

 ,  *  1  part  emulsifying' agent. 

13.  The  Dry  Gum  method  requires  you  ti)  add  oil  to  the  emulsffyinq  aqent 
and.  add  the  ,    \   ALL  AT  OMCE.  J 

14.  When  making  an  emulsion,  the  primary  emulsion  is  "rested11  so  that  tlYe  , 
*  emulsifying  aqent  can  .  ■•  . 


15 .  The  Wet  Gum  (English  Method)  is  used  to  prepare  emulsions  of  fixed 
oils,,  \  .   oils,  or  Nonvolatile  oils/ 

16.  The  Wet  Gum  method  is  more  diYficult  than  the  Dry  Gum  method  in  that 
•  the  oi  1  *  is  added  after  th,eo  , 

17.  The  Bottle  Method *( Forbes  Metho.d)  is  used  to  prepare  emulsions  of 

*     "         j  oils,  or  non viscous  oils. 

18.  The  ratio  of  the  Bottles  method  is  2  parts,  j  2  parts 

»  and  1  part  emulsifying  agent, 

19.  The  Chemical  Reaction  l^ethod  is  a  reaction  between  fatty  acids  and>a 

weak**   .  base.    No  emulsifyina  agent  is 

needed. 

•  .   720  ■  \  " 


20,  The  gums  (acacia,  pectin,  and  tragacanth)  have  a  common  storage'. 

;  problem  which  is:   and  as  a  result,  they 

must  be  *  and  preserved.  - 

21.  The  preservatives  used' in  emulsions  must  be  soluble  fn  the 

,   Phase.  \   \  j 


22.    Li£t  the  .following  preservatives: 

 ,  :    7%  to  15%  of  the  TOTAL  of  the  waters 

used  in  the  entire  preparation,  ;  • 

 ;  ^  :   0,2%  of  trie  aqueous  phase  of  the 


primary  emulsion. 


:   0.1%  of  the  aqueous  phase  of  the' 


primary  emulsion, 

23.  Acacia  Emulsions  are  stable  over  a  wide  ranae  (2  to  pH). 

24.  Tragacanth  Emulsions  and  Pectjn  Emulsions  are  stable  pnly  in  an  acid 
(1-  pH). 


25.  'hatch  the  FoT lowing: 

Palatable  source  of  Vi taming  A&D 

Irritant  Cathartic  •  k 

Emollient  and  Protectant  .. 

Cathartic  

30  ml  dose  _____ 

15  ml  dose  t 

External  Use  Only  


a.  -  Mineral  Oil  Emu! si on-N.F. 

b.  Castor  Oil  Emulsion 

c.  Cod  Liver  :0il  Emulsion 

d.  Calamine  Emulsion  * 
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OINTMENTS 

QUESTIONS 

1.    Soft,  semi-solid  preparations  usually  containing  medicinal  agents 
intended  for  application  to  the  skin  or>mucous  membrane  with  or 
without  rubbing  is  the  definition  of  .   


2.  Ointments  are  classified  by  composition  or  by  therapeutic  action 
based  on  -  . 

3,  ointment  bases  includes  fixed  oils 
•  of  vegetable  origin,  fats  obtained  from  animals  and  semisolid  . 

hydrocarbons  obtained 'from  petroleum, 

4.  Oleaginous  ointment  bases  are  Highly  coirf^atible,  good  emollients  but 
they , are  difficult  to  remove  from  skin  *nd  clothes,  unstable,  and  not 
good  ,  absorbers. 

5,  bases  are  generally  anhydrous  substances  which 
have  the  property  of  absorbing  considerable  quantities  of  water  and 
still  retain  their  ofntment-like  consistency.   They  are  highly  compati* 
bte,  relatively  heat  stable  but  ara  unpleasant. to  use  and  not 


7 


6*  .Emulsion  bases  are  actually  ;  t  emulsiohs, 

7*    Emulsion  bases  are  water  washable ,  easily  applied  and  removed  but  they 

must  be  preserved  and  are  subject- to  Toss, 
8".    Water  soluble  ointment  bases  have  a^wide  range- of  compatibilities,  do 

not  support  mold  growth,  are  nonirrUating,  adhere  well  to  skin,  and 

are  easily  ;   off. 

*  >  • 
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9'.    Match  the  Following: 

Acts  on  the  surface  of  the  skin  to  produce  local    *  a.  Epidermic 

effect  i  b.  Endodermic 

Penetrates  into  the  deeper  layers  of  the  skin  c.  Diadermic 

but  not  through  the  skin  ' 

•  Penetrates  through  the  skin  and  medication  may 
be  absorbed  ; 

10.    Ointments  are  prepared  by  Mechanical  Incorporation  or  


11  •    Solid  substances  having  high  meltinVpoints  are  incorporated  into 

ointments  by  i   -\ 

12. /When  the  materials  used  to  prepare  an. ointment  are  all  soft  , at  room 
*  temperature,  the  method  of  preparation  would ,fa>e  mechanical 


13.    Ointment  bases  of  fats  and  oils  may  become 


14.  Emulsion  bases  will  support     ,    .  ;  growth; 

r~  y 

15.  iulfur  Ointment  USP  is  a'   ^   ^ „  ; 

16.  Whitfield's  Ointment  is  an  • 


17.  Ointment-like  mixtures  which  generally  contain  a  higher  percentage  of 
powdered  materials  are  called      ;  "  . 

18.  Semisolid  emulsions^containing  suspensions  or  solutions  of  medicinal 
agents  for  external  use  are  called  -  , 

19.  Cold  Cream  USP  is  used  as  a  bas'e,  

and  ^cleansing  agent. 

20/  Vioform  HC  (Iodochlorhydroxyquin  and  Hydrocortisone)  is  an  anti- 
infective 


48 


% 

•  4 


72 


21.    Vioforr  and  Hydrocortisone  crean  should-be  prepared  by  usino  a 


spatula.  ^ 


SUPPOSITORIES 

QUESTIONS 

1.  Solid  bodies  of  various  weights  and  shapes  adapted  for  introduction 
into  one  of  the  orifices  of  the  body  and  usually  melting,  softening 
or  dissolving  at  body  temperature  is  the  definition  of  


2.  Rectal  suppositories  are  bullet  shaped,  cylindrical  and  tapered  to  a 
point  with  a  v/eight  of  i  Gm. 

3.  Vaginal* suppositories  are  globular  or  balloon  shaped,  weigh 

•     '  On  and  are  sometimes  called  a  pessary, 

4.  suppositories  are  rod  or  pencil  shaped 
and  have  a  weight  of  2  Gm  (Female  )  4^4  Gm  (Male). 

5.  A  disadvantage  of  suppositories  is  inconvenience  of  ~ 


6.   Suppositories  are  made  by  Cold  Compression,  Hand  Shaping,  or  by  . 


7.   Match  the  Following: 
For  Migraine'  headaches 
Antiasthmatic 


Analgesic,  Antipyretic 
Laxative       ,  ■ 

Rectal  Evacuant   

Astringent 


a.  Glycerin  Suppositories 

b.  Aspirin  Suppositories 

c.  Ergotamine  Tartrate  and 
Caffeine  Suppositories 

'  (Cafergot) 

d.  ^  Aminophylline  Suppositories 

e.  Tannic  Acid  Suppositories 

f.  Bisacodyl  (Dulcolax) 
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PARENTERALS 

(HJESTIONS 

1.   Sterile  solutions, , suspensions  or*emulsions  for  injection  under  cr 
through  one  cr  more  layers  of  skin  or  mucous  memb^e  are  called 


2.    An  injection  into  the,  substance,  of  ths  muscles  is  called 


3.   An  injection  into  the  vein  (most  rapid  onset  of 'action) 'is  called 


4;   An  injection  into  the  corium  or  substance  of  the  skin  is  called 


5#   An  injection  administered  beneath  the  skin  but  not  into  the  muscle  is 

cal  1  e  d   '  , 

6,   The  therapeutic  introduction  of  a  fluid,  usually  a'  large  volume,  into 

a  vein  by  gravity  flow  is  called   «  


7.    Parenterals  are  classified  by  their   

characteristics. 

8-  Sterile    have  dissolved  medicaments  in- 
aqueous,  oily,  or  organic  solvents.  » 

9.    Sterile  *  have  solid  medicaments*  in  aqueous 

ui* 1  1    ■«  ■  '  ■  ■ 

or  oily  vehicles.  7  t 

10.   Sterile  Solid  dedications  yield  a  r  ufon 

the  addition  of  $  suitable  vehicle. 
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■""fl."  Sterile  Solid  Medications  can  also. yield  a   ' 

upon  the  addition  of  a  suitable  vehicle. 

«  <r 

12.  Sterile  „  are  water-in-pi  1  or  oil-in-water  and 

are  not  suitable  bases  for  antibiotics. 

13.  To  increase  the  local  action,  -    '  are 

used  with  local  anesthetics. 

14.  Soluble,  filterable,  thermostable,  substances  resulting  from  the 
decomposition  of  certain  strains  of  bacteria  are  called  


15.    Parenteral  administration  is  available  for  many  drugs  which  are 

>         •  by  gastric  juices.  ^ 

16.,  Ampules  are  all  glass,  have  a  constriction  at  the  neck,  and  are 

»  ,  •  ****** 

usually     "  k  dose* 

17<  *   are  stoppered  glass  containers  that  can  be 

single  or  multiple  dose. 
18.    Stoppered  glass  containers  which  preserve,  in  a  sterile  condition, 
multiple  doses  of  parenteral  medications  are  called  S   


19.    Syringe  containers  (Tubex)  are  the  most  convenient  in- the  administra- 
tion of  emergency,  life-saving  drugs.  (TRUE/FALSE) 
~207~™The~  potency  of- antibiotic  parenterals  can  usually  be  extendecLby- 

keeping  them  in  the  • 

21 1    are  chemical  agents  which  are  added  to 

.parenteral  solutions  to  enable  them  to  resist  a  chanqe  in  pH.  , 

r 

\ 

m 

727 


22.  A  long-acti  ^parenteral  v.oujd  probably  have  an  

base. 

23.  The  "container  of  choice  ior  the  admini  strati  on  of  Narcotics  would  be 
a  *   *  * 
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BULK  COMPOUNDING* AND  PREPACKAGING 
QUESTIONS  "  - 

!•   Bulk  compounded  items  are  prepared  for  inpatient  use,  outpatient  use, 


and 


2.  Bulk  compounding  saves  time,  saves  money,  and  provides  a  

_____   .   system, 

3.  When  using  pharmaceutical  equipment,  the  most  important  consideration 
is 


^ — A-wter^+l^l-ean-e^ther  be,  steam-operat-e^-of- 


5.  The  water  produced  "by  a  still  should  be  ■ 

6.  The  food  blender  (Waring  Blender)  is  an  excellent  device  for  making 


j>  lotions,  mixtures,  magmas,  suspensions, 


and  g6ls.  #  v  '  " 

7.  The  Laboratory  Magnetic  Stirrer-Hot  Plate  (Thermo  Magna  Stir)  is  used 
for  mixing  preparations  of  low  viscosity  and  is  used  with  an 

,  flask  because  of  the  vortex  caused  by  the 

magnet.  v 

*  • 

8.  The  Alsop  Mixer  is  used  for  mixing  and  filtering  amounts  over  4,000ml 
and  is  extremely  efficient  and  excellent  for  making  Simple  Syrup  USP  by 
tne   "  -\   method. 

9..  The  main  ad vantogeJof  using  a  Suppository  Compression  Machine  in  th^ 

preparation  of  Cocoa  Butter  Suppositories  is  that  the   

•    ■  of  the  base  is  not  changed. 
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10. 

The  major  factor  to  be.  considered  wheti  determining  the  quantity  of  an 

item  to  be  compounded  in  bulk  is  the  amount  to  be  used  in  the 

/ 

11;  - 

•  * 
The  3  factors  of  Ouality^ Control  in  Bulk  CompQundinq  are: 

a.    Quality  Control  Forms      *                                   '  ■ 

b.    Lot  Numbers 

- 

c#  Letters* 

\ 

12. 

Any  druq  reported  in  the  Air  Force  Medical  Hateriel  Office  Letter  as 

unsuitable  for  use  can  only  be  identified  by  a 

number.  * 

13. 

The  expiration  date  of  any  dated  item  compounded*™  the  pharmacy  will 

ho  HPt-Pttfrinprf  bv  the  expiration  date  of  the                       drug  to 

*\ 

expire  in  that  preparation.                                            -          '  ~ 

14. 

All  labels  made  for  bulk  compounded  preparations  will  be  vritten  usino 

f  : 

the                                    name  only. 

15. 

Guideline  fn^rpparkarjinn  medications  are  established  in  AFM 

16. 

The  nrimary  factor  to  be  considered  when  determinin?  which  rsdi cations 

* 

tn  prppar.kage  for  outDatient  dispensing  is  • 

* 

• 

of  use. 

17. 

■  Prepackaged  medication  labels  must  have  the  prescribing  pnvsician's 

name.    (TRUE/FALSE)  .  ' 

is: 

Prepackaged  medications  must,  have  the  crioinal  manufacturer's  lot 

• 

number      tho  iah<s1  -HP 'havp  a  lot  number  as  sinned  bv  the 

* 

*  . 
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:  19.    P  d1  sad vantage  that  may  arise  from  prepackanino  bulk  compounds  is  that 

I 

it  can  cause  a  critical  .    s  problem. 

20.  The  bottle  fillina  machine  is  used  to  fill  m  ■ 

bottles. 

21.  The  Mini-Counter  is  designed  to  count  or  Capsules, 

22.  The  Prescription  Label  Imprinter  is  primarily  used  for  printino 
'   "~  J  labels. 


23.  Vihich  of  the  following  would  not  normally  be  prepackaged? 

a.  Ointroe'nts  . 

b.  Parenterals 

24.  When  the  pharmacy  transfers  the  contents  from  an  cricihal  stock 
container  of  500  tablets,  to  five  stock  containers  of  100  tablets  each, 

i  the  procedure  is  called  (  

—        25.    Quality  Control  is  lost  once  the  medication  is  dispensed  to  the 
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INTRAVENOUS  ADMIXTURES 

/ 

1,    Asepsis  is  the  prevention  of  the  access  of 


2.    Aseptic  techhiaue  aces  not  assure 


but  prevents 


furtfier  contamination  by  nncroorganisms.  . 

♦ 

3,   when  preparing  I.V.  admixtMres ,  the  disinfectant  of  choice  is 


A 


4,    The  possibility  of  upper  respiratory  microornanisns  contaminating  the 
aseptic  environment  could  be  reduced J^v'earina  a  


5.  The  primary  purpose  of  the  laminar  flow  hood  is  tc  provide  an 
 ^  air  flow. 

6.  To  slow  down  or  to  prevent  bacterial  growth,  I.V.  admixtures  are  stored* 

•  ■ 
in  the   '   ;  

7.  A  needle  and  syringe  with  a  2  way  valve  is  used  as  the  equipment  of 
choice  for  reconsti tuti on. 

8.  In-line  filtration  and  random  sampling  is  used  to  check  for 

ccntarri  nation. 


9.    Light  and  Dark  field  observation  is  used 'to  check  for 
.'matter. 


10,  I.V.  admixtures  must  be  sealed  with  a  

cap* 

11,  I.V.  admixtures  will  automatically  expiYe  within^ 
hours  from  tircc  of  preparation. 
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12.    When  preparing  I,V*  admixtures,  most  >contarr.inatioh  is  caused  by  poor 

 technioue. 

13*    After  receivino  an  I.V.  admixture  prescription,  t!ie  next  step  in  the 

workflow* pattern  would  be  to  research   

14.    List  the  4  transfer  tecrmioues : 

a. 

b. 

C. 


15.  Whei\  the  exact  quantity  of  an  additive  is  required  from  an  ampule  or 

vial ,  the   ;  fe  and  v 

transfer  rethod  is  used.  '  , 

16.  Total  parenteral  feeaing  of  a  patient  by  the  use  of  >rotein  iiyurclysate, 
carbohydrates ,  vitamins,  and  electrolytes  is  called   


17.   The  method* used  to  prepare  I%V.  Hyperal irrentati on  solutions  would 

involve  the  use  of  a  

set.  . 
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IV  CHECKLIST 


Clean  equio-nent 


-erythina  exiepc  pJ-exigl 


a.  Was  isooropyl  alcohol  70  percent  used  on  ev 

b.  Was  Benzalkoniujn  CI  used  on  plexiglass? 

Check  for*incenpatibili'es 

a.  Was  an  incompatibility  found  using  proper  reference  rraterials? 

b.  Was  an  tnstryctor~ncft+fi"ed"if  Tnrirscompatabllity  ws~found?  ■ 

Label  ■ 

a.  Start  before  (typed)  -  dace  and- tine  left  blank 

b.  Patient1 $  name,  ward,  and  bed  number 

c.  Today's  date  -  —  :  ■  — -.— . 

d.  Bottle  number  .  ^ 

e.  Star^  time 


ass: 


h. 


Ingredients  (same  as  on  the  prescription) 
Amounts  (same  as  on  the  prescription) 
In. . .  (base  solution) 
Infusion  rate 
(1)    How  many  hours 
(Z)'  Gt£s/min 

(5)   ml/hr  (if  over  150  ml) 
Doctor's  name 
Facil ity  - 


Assemble  tray  (checked  by  the  instructor) 


Arejihere  proper  ingredients?  * 

Is  tlrere  correct  equipment  for  reconsti  tution  of  £ach  drug,  if' necessary? 
'(1)    Size  of  syringe 

(2)    Proper  diluent  /  \ 

;s  there  correct  equipment  for  transfer? 

(1)  Oouble^eedle  for  the  enti  *e  cements  of  viaV 

(2)  Needle  and  syringe  for  specfic  quantity 

(a)  Same  needle  and  syringe  may  be  used  far  reconsti  tution  3nd  :ranser 
of  the  same  drug 

(b)  Same  fi&S  may  be  used  for  ^constitution  of  the  sare  drug 
Was  a  N&S  recuisition  fonr.  turned  in? 
Is  t^ere1  a  correct  base  solution  ard  quantity? 

Is  there  a  tamoer-oroof  cap?       *  *\  ( 

Is  there  a  seeder  if -necessary? 
I-s— tae-  pres€^4^-ton--vnG+use<t? — 
Is  the  label  included*? 
Is  tnere  a  mas-r0 


k.  Were  all  mgrSd'ents  ta^en  out  of  cardboard  contains  ? 
°recare  IV  under  laminar  flow  hood 


a.    Was  hood  cleaned  with  isopropyl  alcohoJ  7C  cercan:  ara  Ser-za Ikonium  CI? 
Was  tray  cleaned? 
Were  glass  containers  cleaned? 
Was  mask  put  on? 

Were  all  ingredients  taken  off  tray-  except 
scorer? 


prescription,  laceU  ard 


^3  «^  ^ 


ERLC 


man 


wmm 


*0 


f.    Were  Ingredients  placed  in  a  line  parallel  to  back  of  hood. with  no  item  blocking 

another- from  the  air  flow? 
g^  Are  alV  procedures  done  in  front  of  the  6"  line? 

h.  All  stoppers  cleaned  with  isopropyl  alcohol  70  percent  before  each  needle 
Insertion? 

i.  Are  all  items  (gauze  wrapper,  syringe  packages,  and  ampuls)  opened  away  from-  the 
working  area,  preferably  over  the  tray? 

j.    Were  all  items  using  a  double  needle,  inserted  first  to  utilize  the  vacuum? 
k.    Were  lyophilized  drugs  reconstituted? 
fl)    Proper  dilution 
(2)    Proper  diluent 
1.    Were  needle  and  syringe  assembled  and  used  properly? 
_  JU^i£ril^paP-^-^P^^  —  

(2)  Was  student  aware  of  sterility   of  needle  hub,  needle,  and  syringe  end? 

(3)  Was  protective  cap  on  syringe  kept  on  until  needle  was  ready  to  be  attached? 

(4)  Has  needle  sheath  kept  on  when  not  in  use?  , 

(5)  Was  the  plunger  kept  sterile,  i.e.,  not  touched? 

m.    Were  all  needles  inserted  at  a  45  degree  angle  to  prevent  coring? 

n.    Were  all  additives  inserted  in  proper  area  on  IV  solution  stopper? 

o.    With  double  needle  transfers,  were  vials  raised  to  keep  needle  end  in  solution? 

p.    With  a  needle  and  syringe  transfer  using  an  ampOle,  was  the  needle  kept  in 

solution  by  tilting  the  ampule  at  a   45  degree  angle  with  the  needle  end  at 

the  top  or  deepest  part? 
q.    Were  ampules  opened  properly? 

(1)  Scored  once 

(2)  Use  of  gauze 

(3)  Opened  away  from  technician 

r.    Was  the  IV  shaken  after  each  additive? 

s.  .  Were  alJ  paper  scraps  thrown  away,  while  all  other  materials^  (needle,  syringes, 
ampules,  vials,  etc.)  kept  on  the  tray  after  use?"  * 

t.    Was  IV  stopper  -cleaned  with  isopropyl  after  the  last  additive  and  prior 
to  the  tamper-proof  cap  being  added? 

Check  for  particulate  matter  using  light  and  dark  field  examination 

a.  Was  the  solution  turned  on  end  and  swirled  gently? 

b.  JWas"  the  admixture  held  up  to  a  dark  field  to,  detectJight  particles? 

c.  Was  the  admixture  held  up  to  a  light  field  to  detect  dark  particles? 

d.  Was  the  instructor  notified  of  any  particulate  matter? 

label  affixed 

a.  Was  the  label  affixed  so  it  could  be  read  while  the  admixture  was  hanging? 

b.  Was  the  label  affixed  so  it  would  not  cover  the  manufacturer's  bold  faced 
print  on  label? 

c.  Was  expiration  time  and  date  put  on  label? 

d.  Was  particulate  matter  notated  on  label? 

e.  *Was  r'Refrigeraten  label  affixed? 

Tray  "check 

a.  Was  tray  checked  by  partner? 

b.  Was  tray  checked  for  proper  ingredients  and  proper  amounts? 

c.  Was  tray  checked  against  label  and  prescription? 

^ Area  clean  up 
a.    Were  needles  and  syringes  destroyed? 
o.    Were  all  Qther  materials  thrown  away? 

<■ 

(Delivery      -  ^  •  •  • 

a.    Was  IV  admixture  delivered  to  the  instructor  with  prescription  and  check! ist? 
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GLOSSARY-  OF  PHARMACEUTICAL  LAB^TERMS 

1.  AROMATIC  WATER.    Solutions  of  volatile  oils  or  other  aromatic  or  volatile  substances 
in  purified  water. 

2.  ANTAGONISM.   The  effect^of  two  or  more  drugs    having  opposite  actions  when  adminis- 
tered together. 

_JL  BUEEERINIj- -AGENTS.-  Ttose-substancie$~wh"i^  change  in  hydrogen  ion  concentra- 

tion (pH)  by  reducing  the  ionization  of  acids  or  alkalies. 

4.  ,   BULK  POWDERS.    Powders  dispensed  in  bulk,  usually  measured  out  by  the  patient. 

5.  CAPSULE.    Shells  of  gelatin  used  for  containing  indiv1duaJ;Jase5-of"medication. 

6.  -     CHEMICAL  INCOMPATIBILITY.   When  a.  new  compound  of  undesirable  nature  forms  from 

the  interaction  of  two  or  more  drugs,  the  incompatibility  is  chemical. 

♦ 

7.  CHEMICAL  REACTION  METHOD.   An  emulsion  formed  by  the  reaction  between  a  weak 
alkaline  solution  and  a  fatty  add.  0 

8.  COLD  PLACE.   Any  temperature  not  exceeding  8  degrees  C.  or  46  degrees  F. 

9.  COLLOID.    A  gelatinous  substance  made  up  of  very  small,  insoluble,  non-diffusible 
particles,  larger  than  molecules  but  small  enough  so  they  remain  suspended  in  a 
fluid  medium  without  settling  to  the  bottom;  a  colloid  does  not  affect  the  freezing 
point,  boiling  point,  or  vapor  tension  of  the  medium  in  which  it  is  suspended. 

10.  COMMINUTION.    The  process  of  physically  reducing  soljd  substances  into  smaller 
fragments  or  particles.,  L 

J  i'  i 

11.  CONGEALING  POINT.    The  point  at  which  a  melted  solid  becon^s  a  solid  again. 

* 

12.  CONTINENTAL  METHOD.    HDry  Gum  Method"  for  the  use  with  fixed  oils  only.    Use  the 
ratio  to  form  the  primary  emulsion  only.  (4:2:1) 

13.  CONTUSION.    The  process  of  placing  in  a  heavy  mortar  and  pounding  with  a  heavy 
pestle  to  break  down  the  cellular  structure  of  fresh  drugs. 

14.  tOOL  PLACE.   Any  temperature  between  8  and  15  decrees  C.    (46  to  59  degrees  F.) 

15.  CREAMS.    Semi-solid  emulsions  containing  suspension  or  solutions  of  medicinal  

agents  for  external  application.  .   -      '    ~  " 

16.  DELIQUESCENT 'SUBSTANCE.    A  substance  that  absorbs  moisture  from  the  atmosphere 
but  to  a  greater  degree  than  hygroscopic  substances.  'Deliquescent  substances 
finally  liquify. 

17.  DISPERSING  AGENT.    A  substance  that   breaks  down  or  reduces  globule  size  of  oils 
which  results  in  more, complete  mixing  in  .an  aqueous  phase. 

18.  DISTILLATION.    Separation  of  the  constituents  of  a  liquid  mixture  by  vaporization 
and  subsequent  condensation  of  the  vapors.  ■ 

19.  DIVIDED  POWDERS.    Powders  dispensed  with  the  dosage  premeasured  by  the  pharmacist. 

20;  v   EFFLORESCENT  SUBSTANCE.    A  substance  that  is  opposite  in  its  reaction  in  the 
atmosphere  and  gives  up  moisture  (water  of  crystallization).    It  spontaneously 
changes  from  crystalline  nature  to  amorphous  powder. 
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21.  ELIXEK.    A  clear,  sweeten'ed,  hydro-alcohol  liquid,  medicated  or  nonmedicated  and 
intended* for  oral  use. 

-    •  -'Wl 

22.  ELUTRIATION.    Water  softing.        '  '  * 

23.  '  ENGLISH  METHOD,    "Wet  Gum  Method"  for  use  with  a  fixefa  oil  only.    Use  the  ratio  to 

form  the  primary  emulsion,  but  the  water  is  added  to/the  emulsifying  agent  to  make 
a  mucilage  and  the  oil  is  added  gradually.    (4c 2 : 1 )  j 

24.  EUTECTIC  MIXTURES.    When  certain  drugs,  solid  at  room  temperature,  are  mixed,  a 
lowering  cf  the  Fusing  or  irelting  point  occurs,  causing  the  mixture  to  spontaneously 
];cue;y  without  the  aid  of  a  solvent. 

25.  EVAPORATION.    Driving  off  as  a  vapor  the  volatile  portion  of  a  liquid  by  applica- 
tion cf  neat. 

26.  EXCESSIVE  HEAT.    Any  temperature  above  40  degrees  C.  or  104  degrees  F. 

27.  EXSICCATION.  Removal  of  water  of  crystallization,  or  moisture,  from  a  solid 
crystalline  substance  by  heating  strongly. 

28.  FORBES  METHOD.    "Bottle  MetnodM  for  use  with  volatile  and  nonviscous    oils.  Made 
entirely  in  an  appropriate  size  bottle  in  the  ratio  of  2:2:1.  *^ 

29. -     FRESH  DRUG  TINCTURE.    Must  not  exceed  5G  percent  active  ingredient. 

30.  FUSION.    Liquefying  solid  substances  by  the  aopl  icaticn,  of  heat,  without  the  use  of 
a  solvent.  (Melting) 

31.  'GARBLING.    Hand  picking  or  sorting. 

32.  GEL.    Aqueous  liquid  preparations,  containing  suspended  insoluble  material  of 
,    .      nearly  colloid  size  intended  for  internal  use.  « 

33.  GEOMETRIC  DILUTION.    The  potent  drug  is  first  placed  in  the  mortar  with  an  equal 
bulk  of' diluent  and  tri  turated,  unti  1  mixed  well,  then  a^mount  of  diluent  equal 
to  tne  opnibined  bulk  of  the  potent  drug  along  with  its  diluent  is  <added  and  so 
forth  until  all  of  the  necessary  diluent  has  been  added. 

34.  HYPERTONIC .  More  than  isotonic;  having  a  greater  concentration  of  dissolved 
particles,  fluid  will  be  drawn  into  this  solution  from  the  less  concentrated 
Cn/cotonic  o,"  isotonic)  area. 

35.  HVD0T3NIC.    -ess  than  isotonic;  having  a  lesser  concentration  of  dissolved  parti- 
te j  -e  s ,  f  1  u  i  a _b£.jlrawn.  f rom_tivi^^so.l  ut.ion^tcu4;he^o^G-^PC^tra^ted-4hy^er ton->e  

or  isotonic-)  area, 

36.  IGNITION.    Process  of  strongly  heating  solid  or  semi-solid  substances  to  a  definite 
and  limited  degree.    The  residue  or  this  is  the  product  sought.  ^  : 

37.  IMMISCIBLE.    *rer.  two  or  more  liquids  are  physically  unable  to  mix  heffogenousjy, 
tney  are  saia  to  be  immiscible.  "  .  \ 

"SCTONIC.    -laving  tne  sane  osmotic  preisu^e  and  the  safne  number  of  particles 
{nolecules  or  iens)  in  solution  as  another  solution.    Thus,, we  say  that  o.ood.jis 
*5o;onic  ;i:h  tear  fujd  and  *ioth?  blood  *rd  tear  fluids  have  the  sane  :ori 
as  a  0.9  oercent  solucion  of  sodium  enforide.    They  are  isotonic. 
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39.     LINIMENTS.    Oily  or  alconolic  preparations  for  external  use  to  be  ippl^ec  WITH 
friction. 

-C.     LOTIONS.    Lioui J  ^reparations >  usually  aqueous,  containing  insoluble  material, 
intended  for  external  use,  and  are  to  be  applied  WITHOUT  friction. 

41.  LACERATION.    Maceration  is  extraction  by  soaking./  Hore  exactly,  maceration  is  tu.e 
process  of  soaking  tire  properly  comminuted  drugs  o**  suostaflce  ir  che  n.sr.jcrum  unti 

%  the  cellular  structure  is  thoroughly  penetrated  and  the  soluble  portions  softenea 
and  dissolved. 

42.  MAGMAS.    Viscous,  aqueous  liquid  preparations  containing  suspended  insoluble 
material-intended  for  internal  use. 

£2^     S?I*TURES.    Ncn-viscous  apueous  preparation  containing  insoluble  material  intended 
far  internal  use. 

W.     MON- POTENT  TINCTURE.    Must  not  exceed  20  serpent  active  ingredient. 

~5.     OIL-IN-li'ATER  EMULSION,    When  the  oil  is  uniformly  dispersed- within  tne  water  or  th 
internal  pn^se  is  oil  and  the  external  phase  is  water. 

-5.  '  OSMOTIC  PRESSURE.    That  force  causing  a  liquid  to  pass  through  a  semi -permeable 
membrane  from  a  lower  to  a  higher  concentration .    The  pasiirfg  of  fluid  through 
the  membf ane  is  known  as  osmosis.  .  ' 

47.  PHYSICAL  INCOMPATIBILITY.  When  a  change  in  physical  state  occurs  in  one  or  more 
substances  in  a  mixture,  producing  a  cloudy,  unsightly,  or  otherwise  undesirable 
product,  the  incompatibility  is  physical. 

48.  PHASE.    This  is  a  term  which  refers  to  either  of  the  two  liquid  portions  of  the 
emulsion. 

49.  DASTES.    Ointment-Uke  mixtures  which  generally  contain  a  higher  percentage  „of- 
oowdered  materials  for  external  application. 

50.  PRESERVATIVES.    A  substance  added  to  prevent  the  growth  of  microorganisms,  to 
'nhibit  oxidation  and  other  changes  not  desirable  in  the^Droduct. 

51.  PYROGEN.    Soluble,  filterable,  thermostable,  substances  resulting  from  the 
decomposition  of  certain  strains  of  bacteria. 

52.  °EFRIbtRATE.    A  cold  place  in  which  the  temperature  is.  held  bet^fen  2  -»rd  3  degree 
(36  and  '*6  xtegrees  F. ) 

'32.    .PATE  OF  SOLUTION.     "he  rate  or  sceed  of  the  solute  (sclid)  to  cor.ple^ely  dissolve 
in  tne  solvent  Chcuid)  is  referred  to  ds  the  rata  of  solution. 

RP3^::iG,  ZW.X,  CUTTING,  SLICING  AND  CHOPPING.    These  p-otiljrjs  i  e  <:l;o  <*l  >r 
as  tne  1 5 ^  1  ad  crocsss.'  and  they  are  all  methods  of  preparirg  d^gs. 

53.  JOLL'BILIT7.    The  extent  to  ^hich  tne  sotute  (solid)  dissolve:       t^s  solvent 

7  f au^ d ;  is  referred  to  as  its  solubility. 
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SOLUBILITY  TABLE. 

OESCRIPTI^fERMS  PARTS  OF  SOLVENT  fr)R  1  PART  OF  SOLUTE 

"L  'will!!* 

Very  soluble  .  ;  Less  than  1 

Freely  soluble  From  1  to 

Soluble   From  10  to  30 

-  Sparingly  soluble    From  30  to  100 

Slightly  soluble   From  100  to  1000 

Very  slightly  soluble  From  1000  to  10,000 

Praftlcally  Insoluble  or  Insoluble  .  .  More  than  10,000 
,56.     SOLUTIONS.   Aqueous  solutions  of  non-volatile  substances.  < 

57.  SPIRITS.   Alcoholic  or  hydroalcoholie  solutions  of  volatile  substances. 

58.  SUBLIMATION. n  Separation  of  volatile  sol  Ids  from  non-volatile  sol  Ids;  the  product 
obtained  1s  the  sublimate. 

59.  SUPPOSITORIES.    Solid  bodies  of  various  weights  and  shapes  adapted  for  Introduction 
into  one  of  the  orifices  of  the  body  and  usually  melting,  softening  at  body 
temperature.  • 

60.  SUSPENSION.    Liquid  preparation  containing  suspended  material  for  oral  injection 
or  ophthalmic  use. 

V 

61-     SYNERGISM.   A  joint  action  of  two  or  more  drugs  combined  so  that  their  total  effect 
is  greater  than  would  be  expected  from  the  sum  of  their  individual  effects. 

62.  SYRUP.   A  nearly  saturated  aqueous  solution  of  sugar,  with  or  without  a  medicinal 
or  flavoring  agent. 

63.  THERAPEUTIC  INCOMPATIBILITY.   When  medications  administered  together*  produce  a 
response  different  from  that  occurring  upon  Individual  administration,  the 
incompatibility  is  tHerapeutlc.   Overdoses  as  well  as  the  "wrong  drug"  also 
represent  a  therapeutic  Incompatibility. 

64.  TINCTURE.   Alcoholic  or  hydro-alcohol  1c  solution  prepared  from  vegetable  drugs 
or  chemical  sources. 

65*     TONICITY.   T/ie  tension  or  concentration  01;  a  solution  or  substance. 

66.  TORREFACTION.   Roasting  certain  organic  substances  1n  order  to  modify  some  of  their 
constituents. 

67.  TRACER,    a  coloring  agent  used  to  color"  a  potent  drug  and  show  Its  presence  when 

si  luted. 

58.     TRITURATION.   The  process  of  reducing  substances  to  a  powder  by  rubbing  them  1n 
a  mortar  with  a  pestle'. 
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69. 

70. 
71. 

n. 


TURBIDITY.  When  water  1s  added  to  a  spirit  and  the  alcohol  contends T lowered,  the 
oil  1s  separated  from  the  alcoholic  phase,  and  as  a  result,  the  preparation  appears 
murky  withT  slight  pearlescent  sheen.  | 

VAPORIZATION.    Concerting  a  liquid  or  solid  Into  a  vapor. 

VOLATILE  SUBSTANCE.   A  substance  that  evaporates  at  rocm  temperature  usually 
giving  off  a  characteristic  odor.  >  3 

WATER-IN-OIL  EMULSION.  When  the  water  is  uniformly  dispersed  within  the  oil  or  the 
internal  phase  is  water  and  the  external  phase  is  the  oil.'  , 
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Given  instructor  assistance,  necessary' references,  selected  formulas, 
and  laboratory  preparation  -sheets,  complete  the  preparation  sheets, 
compound  waters,  spirits,,  el ixers,  tinctures,  solutions,  syrups,  ear, 
eye,  and  rfbse  preparations,  mixtures,  suspensions,  gels,  lotions,  liniments, 
capsules,  emulsions,  ointments,  pastes  &  creams,  correcting  any  incompata- 
bilities,  using  accepted v methods  and  techniques.    Student  will  then  package  ' 
.  the  preparation  in  a  suitable  container.and  label  in  accordance  with  AFM  168-$. r 

EQUIPMENT  [  ■  m- 

r      United  States  PharmaCopia 

N'aTionaT "Formulary  ■  *  ^ 

Martin's  Dispensing  of  Medication  • 

Necessary  Laboratory  Equipment  '  . 

PROCEDURES  \  /  %  4 

The  object  of  this  lesson  is  to  acquaint  you^ith  proper  extemporaneous 
pharmaceutical  compounding  ppft^dures.    Specifically,  you  will:  ' 

.  1.    Calculate  and  reduce  formtoJafe  given  oh  AF  Form. 2381: 

2.  Record  all  pertinent  information  on  AF  Form  2380.  ~ 

^  Mt,, 

3.  Properly  utilize  AF  Fomis  23827  582,  and  AF  Form  781. 

4.  Label  and  package  all  preparations  in  accordance  with  AFM  168-4,. 


This  supersedes  WB  3ABR9053>III-3,  May  1974  \ 


SAFETY  CHECKLIST  FOR  PHARMACY 
SPECIALIST  COURSE  3ABR90530 


I  acknowledge  that  I  have  been  informed  about  the  safety  hazards 
involved  in  the  use  of  the  following  areas  and  equipment. 


1.    Pharmacy  Laboratory  Area 

a.  Pipettes 

b.  Pill  tiles 

c.  Fisher  burners 

cL    Chemicals  or -caustic  agents 
e.    All  pharmacy  equipment: 

(1 )  A! sop  mixer 

(2)  'Bottle  filler  - 
.  (3)  Mini-counter 

(4)  Magnetic-heat  stirrer, 

(5)  Labeling  machine 

(6)  Balances  • 

(7)  Glassware 

(8)  *  Needles  and. Syringes 

(9)  'Laminar  flow  hood 

( 1  Or)  I.V.  preparation  bottles 
(11 )   Ampule's  and  Vial s 


Signature 


Code  # 
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COST' 

PHARMACY 
MASTER 
FORMULA 

'9 

12  02. 

'  °>> 

Z''OZ  . 

~  «  oz- 

#  oz:  - 
»<  oz. 

3?  OZ  . 

ATTACH  LAtCl 

% 

PEPPERMINT  WATER 

USP 

p816 

•NC«C0l£NT5 


j  Peppermint  oil 
;  laic 


3   .  Distilled  water" 


2  ml 


T5  6m 


1000  ml 


4 


)  of  peppermint  oil  in  a  small  mortar  to  Which  has  been 
)  of  talc.   Then  add  a  small,  amount  of  the  1000  ml 


Place  2  ml  (  

added  1 5  6m  ( 

(_____)  of  distilled  water  to* form  a  paste.    Add  the  remainder  *of  the 
-wrter-ttrwash  the -contents  of^the~mortairi  nt^arfl  asttr^Stopper^and-shake- 
intermittently- for  ten  minutes.    Filter  until  clear. 


/ 


Keep  out  of  the  reach  of  children' 

S?EC»^L  CONTAIN*   R£OUf«£MENTS  / 

TLRC   Store  in  a  cpoUplace 

<.  1000  ml 

D*Tf                    1  >8f.ni'tr  j,v 

CHECKED  "tr 

# 

«9 

2381 
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.     PHARMACY  MANUFACTURING  CONTROL  DATA  TRU^ 

!6rI?8ES  01% 

p 400 i/C  T 

LOT  NUMie* 

\~  A* 

L 
ft 

T  ACM 

AiCL 
<CX£ 

LOT 
NUMBER 

AMOUNT 

«£  !  GHEO 
•  Y 

checked 

•  Y 

.  j 

1    '   j 

1 
! 

,  1 

3  1 

1 

!  ■ 

.  i 

«  ; 

1             ;  i 

1                  ;  • 

!  ! 

i 

1  C  f 

| 

— :  -9  

1 

,.tJ..i    ~  „  —       .  ■  -  . 

~M  

!  " 

.a»£».i  *«G 

CONTAINERS  UTIL 

t  ZEO 

TYf  E  / 

SIZE 

S^CCtAV.  SPECIFICATIONS 

T«CO»ETICAL  YIELD 

/ 

<  i 

|  ACTUAL  YIELD 

i 

REASON 

foa  oiscroancy  (K  «yj 

MANU'*CTj«£D   |Y      r  / 
• 

TIME 

CON'TKOL  ACTION 

ftEMAftK  S 

/ 

* 

3ATC 

p*epa»ed  »y 

■ 

OAT  E 

CHECKEO  iy 

*  u  i  «0¥t«»»tnT  MinriH  o/nct   in.  #-*)iou  B-24M4 

FOR  TRAIMIH8  PURPOSES  OHL%  v 
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PHARMACY 

COST 

1  I  oz. 

*   02  . 

MASTER 

f  •  02  . 

\ 

FORMULA 

z  oz . 

4  OZ. 

32   02  . 

ATTACH  LABEL 

>*OOt-CT 

SYRUP     USP      p706  ' 

 1%  ■  

INGKCOJENTS 


Sucrose  

Purified  water 


qsad 


t  2 


DIRECTIONS   FOR  MANUFACTURE 


AMOUNT 


850  Gm  * 


1000  ml 


K  3  Vil  fu°  ml  <-^__J  of  Purified  water  to  a  slow  boil.    Remove  the 
heat.   Add  the  sucrose:    Stir  until  dissolved.   Gentle  heat  may  be  applied 
L'it      tlon'lnS«d  ?  sufficient  quantity  of  purified  water  to  make  the 
product  measure  1000  ml  (  ).    Filter  through  gauze. 


NOTE:  Do  not  heat  for  a  prolonged  period  and  do  not  boil  as  either  will  cause- 
sucrose  to  invert  and  ultimately  caramelize.  . 


Refrigerate  •  

SPECIAL   CONTAINER   ^  ECU I  ft  E M£N  T  $ 


TLRC 

THEORETICAL  *IEL0 


1000  ml  . 


jun  7i  2381 


CMECKEO  8Y 


L 
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PHARMACY  MANUFACTURING  CONTROL  DATA  fQ|  UQy^£  PEJPflSES  fflt-X 

• 

LOT  nuuIC 

* 

ATT  ACM  , 

.  *    laicl  t 

•vG*EO i En r  S 

1  AMOUNT 
NUMBER  j 

*t  l GH£0 

1  E  

C*CC*£0 

 — r  *  ■  '  ■  • 

r  ' — ;  • 

-            :      ;    ]     ,  1 

 ■  '  1  1  J  

i                 i           I              :                \  m- 

1  1  ■  1  !  

1                              !  i 

! 

■  : 

r 

)  * 

»-—  —  —  .  -    ■  — 

r 

■ — - — \  i  ;  .  

u  •  1 — 

«  1  1  *  

.  i 

1 — ■  '  m  >  — 

AF         '  2380  ' 

,2 

:;s"    n£»$  .ico 


size 


s»ec i f •  cat » s 


Cal    »  tL2 


AC'vAl  VICLO 


I  reason  for  oiscre'ancy  <if  **y) 


CONTROL   ACT| CN 


OATC 

r 

FOR  TRAINING  PURPOSES  Ml 


747 


COST 

PHARMACY 

U  o?. 

•  02- 

MASTER 

,1  02. 

u,o*. 

2  02. 
A  02- 

ATTACH  LAiCl 

FORMl/U 

* 

32  02. 

H£»£ 

P*OOUCT 

LERHAM'S  SOLUTION 

Local 

I  NGftCCHCNTS 


t 

Ethvlami  nobenzoate 

10.72  Gm 

2 

Phenol  (liquid) 

10.72  ml 

•3 

Menthol  ^ 

21.44  Gm 

4 

Alcohol 

■100  ml 

5 

Glycerin  qsad 

•    -  1000  ml 

« 

I 

^  7 

i 

• 

1 

ft 

i 

'  0 

i 

1 1  '  * 

1 

i  2 

1 

0>*£CTIONS   F0«  MANUFACTURE. 


Dissolve  the  ethyl ami nobenzoate,  menthol  and  phenol  in  the  100  ml  (  

of  alcohol.  Add  a  sufficient  quantity  of  glycerin  to  make  the' product 
measure  1000  ml  (  ),  ,  '     6  - 


b 

<• 

\ 

*                    *  ■ 

*> 

'Hi 

* 
♦ 

Keep  out  of  the  reach  of  children  (For  the  ear) 

SPECIAL    CONTAINS*  *£OUI*EMENTS 

TLRC 

TmE0*£T ICAL  Y I  £ lo  " 

1000  ml  * 

SATE 

OATC 

chcckco  by  ' 

jIh**7\  2381 


74u. 


PHARMACY  MANUFACTURING,  CONTROL  DATA  ' 


ATTACH 


I  *f  .Ml 


Af  2380 


1  TYPt 


S»tCi*^   5 »£Ct f I IONS 


ACTwA'_  rrCLD 


REASON   FOI   D  ISCRCPANCV"  fif 


MANl»**C*w«CD  9v 


'CONTJI04.  ACTION 


FOR  IRAIKIN8  PURPOSES  Ml 


ERIC 


lit 


EMC  . 


COST 


PHARMACY 
MASTER 
FORMULA 


1?  02. 

»  01. 

:  oz. 

4  02  . 


•  cz  • 

» «  oz . 

32  02. 


PHENYLEPHRINE  HCL  NASAL  SOLUTION  1/4%  local 


•NG**EOtENTS 


Phenylephrine  HC1 


-Jtorma-V-Sa-Hne- — q  sad 


250  ml 


1000  ml 


Place  250  ml  ( 


_)  of  phenylephrine  HC1  1%  in  a  graduate.    Add  a 


sufficient  quantity  of  normal  saline  to  make  the  product  measure  I000""m1~ 
(  ).    Filter  three  times  through  long  strand  cotton  thst  ttas  been 

previously netted  with  normal  saline.  "  , 


Keep  out  of  the  reach  of  children 

TLRC 

1000  ml             \                            '  . 

> 

! 

AF.:r;  238 1  -  . 


750 


PHARMACY  MANUFACTURING  CONTROL  DATA          Wisigj  PfiSpfttft  fiHV 

i 

! 

ATTAQM  . 

*e»e 

*  i 
s^JtO i EN  r  $  mpg 

LOT' 

• 

AMOUNT 

,  

1 

'  1 

•                                          .  .                                                        1  & 

i  | 

3                                                       ,                          ;  ! 

 /- 

!                     1  : 

i  « 

»    .  1 

 ,  , 

i 

i 

1- 

! 
t 

;               i        '  i            |     .  i 

;            .  * 

I 

AF      M  2380 


!  reason  ron  oiscaejancy  <*//  «ny.) 


A  C  * -  A  t  vie.; 


VANTf  4C\Jt:  9Y 


i 


5  A  T  E 


checks:  av 


FOE  TRA1M  PURPOSES  OLX 


10 


751 


J 


.PHARMACY 
MASTER 
FORMULA 


COST 


4  oz. 


I  6  C2  • 
3  2  02. 


DIPHENHYDRAMINE  HYDROCHLORIDE  ELIXIR     USP  p209 


'NG$E3i£srs 

AMOUNT 

f 

Diphenhydramine  HC1 

2,5  Gm 

- :     Orange  oil  5                '  k 

0.24  ml 

Cinnamon  oil 

0.11  ml 

4 

Clove  oil 

0,08  ml 

— i— ». 

uonander  oi  t 

0*03  ml • 

s 

Anethole  (**suDstitute  anise  oil**) 

0.03  ml 

Amaranth  solution 

1.6  ml 

Alcohol  _ 

t 

1§»  ml 

— t — 

Syrup 

350  ml 

*  0 

Purified  water  qsad 

r 

1000  ml 

m  ; 

'2  i 

Talc 

15  6m 

5t*£C 

Dissolve  the  diphenhydramine  HC1  in  250  ml  (  )  of  purified  water,  and 

the  flavoring  oils  and  the  anethole*  in  the  alcohol.    Mix  the  two  solutions, 
and  add  the  syrup,  the -amaranth  solution,  and  sufficient  purified  water  to 
make  1000  ml  (  ).    Mix,  and  filter  if  necessary.  "  (May  use  talc) 

NOTE:  wAdd  the  alcoholic  solution  to  the  aqueous  solution. 


.A«wNs  Diphenhydramine  HC1 

1?  Smn/Sml 

'  TLRC 

« 

1000  ml 

:  Ate 

i 

AF  'f*r.  2381 
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PHARMACY  MANUFACTURING  CONTROL  DATA 


LOT  xuulE* 


ATTACH 

Htm 


r-  1 

AMOUNT 

#E IG*E0 

BY 

cwcc<cb 

8V 

| 

t 

t 

;  4 

t — : — ;  U 

;  ■  ■  ■  *             ■  ♦ 

i  , 

*> 

1 

U  

I 

4 

1  , 

! 

T 

4  1 

1 

1 

1  7}  

* 

1  \  



Im  t 

— i  ~ 

1  '  I 

I  : 

AF  juw,  2380 


C3%r  a  t  sC'S  wM  I IZCD  * 

TYPE 

S  1  It 

f  S?£C  1  »L   S*EC  » r >  CAT  JONS 
♦ 

i                                                                                                                                                                   '   <  ' 

|  T  ^  C  C  *  C  T ICAl  V • ELD 

! 

ACT-AC  YIELO 

nt ason  f on  o i sc 

re paiscy  r/ ' 

|   MANUFACTURED  »Y 

i 

Tl  Mt 

CONTROL    ACM  ON 

! 

i 

L  ■■  ■ 


♦•E**»EO  »Y 


ChEC<E3  *y 


f3H  lAiffflifi  PURPOSES  Olfl.¥ 


•  U  i    MTIIMHINT  M.NTIN<  O/F'CI     •  0-*H-J»l 


12 


PH«„«V 

COST                           |         ;                                           '  1 

12  0!. 

8   02  . 

i           •       :  * 

MASTER 

'  OJ. 

If  02  . 

i 

FORMULA 

2  02. 

32  02. 

|                             ATTACH    I  A  i. 

*»03UCT 

4  02. 

[  "C*E 

! 

SWEET  ORANGE  PEEL  TINCTURE     USP  p463' 


*\C*C0IENTS 


}  Sweet  orange  peel 
*  USP 


Alcohol  

Alcohol  USP  Qsaci 


500  Gm 


900  ml 
1000  ml 


Ot^iCT'0%5   POP  MANUFACTURE 


Process  M  (see  pg  816  USP) 


WHITE  PORTION  OfW  KIND)    n  900  ^  (       0ra"9Y^  "  EXCLUDE  THE  INNER 

for  three  days.    Complete  the  IrLVrz+TTZTlttr-l  °1  and  allow  to  set 

measure  1000  ml  (     P         )     Use  Sfr  I.  I?  !  T°    t0  make  the  Product 
v  use  talc  as  the  filtering  medium.  ' 

\ 


■c 


USE*  1 

TLRC   Store  in  a  cold  place 

/ 

— t  

/ 

* 

-                -    ri.    »im      ■                 -                                               3  1  1  

1000  ml                                   /  " 

.1 

1  CMECKCO   •  * 

1 

t. 

1 

AF 


2381 


'  13 


9 

ERIC 
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PHARMACY 'MANUFACTURING  CONTROL  DATA  ffiffij 

'  *    AJ TACH 
*  *E*E 

I 

.         .                              .  ; 

NLW4E* 

AMOUNT 

BY 

r                    x  /! 

i          — ■       #!  •         *;  I 

i    *                                            ^                                        -                       '  *  

I 

 <  *  r~*  " 

1 

*> 

!                  i  i 

1  ^                   -      .          j  / 

_^  —J  _;  U  1-  : 



!         ::       !  ■ i  i 

1                !      £  , 

;  -            1  " 

\-  1 

•    !'  ! 

•    AF  .x 


2380 


♦  J 

*   , 

/ 

•  -    n  : '  s 

* 

TY*t  * 

size 

j  REASON   e  0*   OI5Cfl£»AsCY   (If  *nY) 


JS£S  Oi 


'  3-24944 


14 


4 


"  1 


v 


73-1 


ERIC 


PHARMACY 
MASTER  • 
FORMULA 


COST 


U  32- 

I  02. 

?  02. 

4  02- 


^*  oz. 


ATTACH  LASE'. 


3%  IODOCHtOBHYBROXYQOlN  SUSPENSION  (Local) 


'NG«EOl ENT5 


•  l  odoc  ft  1  o  r  hyd  ro  xyq  u  i  n 
Talc  /• 
£inc  Uxide 


3Q  Gm 


50  6m 


Bgntonvtg  Magma 
Purified  water 


50  6m 


qsad 


250  Ail 


iooa  ml 


3«»ECT)0SS   fC*   MAS'i F AC  Tu0 £   '  1  ■  ■  

lEl^V/*  P°Wders  ^l1  a  fine  state  of  subdivision  is  obtained.  Dilute 
IztJ.     c!    j     jj      >°t  ben to? ite  magma  with  an  equal  volume  of  purified 
orltZ^l  ^T^  w  dl1uted  mVture  tG  tne  P°wders  fo™in9  a  thick  paste.  ' 
TrltJ  Vdd  200Jm1  ('  }  of  P^ified  water,  with  constant  triturat  on 

Transfer  to  a  graduate  and  add  a  sufficient  quantity  of' purif  ied'water  to 
make' the  product  measure  1000  ml  (____*)  purinea  water  to 


J  . 


O 


75^ 


i 


Shake  well.  For  external  w<;e  onlv.  Keen  frnm  fw^nn 

TLRC                '  •                         ~  . 

'nCQAETlCAt.   yi£LO(                                           '                                 m  — 

1000  ml  ' 

2aT£ 

Checked  lr  t 

\   :  ■ — 1 

■mil 


PHARMACY  MANUFACTURIHG  CONTROL  OATA 


ATTACH 

LAtCL 

*E»E 


"»;;»ec  t n *  5 


*e  g*e: 

BY 


8Y 


AF  2380 


!  TY>E 


:  * spE<: : f  t  c *  *  i  :ss 
v 


j AC  A  SO*   POR   DISCREPANCY   fJf  *ny; 


a: *„ a  k  ritul 


ma%wc AC" »*ES  3V 


FOR  7RA1M  PURPOSES  ONLY 


•  til  Sovcta«iat  •i<nTtn«  o»»>ct   itii  o*oi'»t 


16 


757 


Mi 


COST 

!  „ 

PHARMACY    *               '       «.  \ 

LI  ACTCD                                           .    -v*         *                 t  a 
MAoicK                              |     '^2,                    '  4 

FORMULA  -                |    :  3J 

"      i       4    CZ  • 

* 

CALAMINE  LOTION  USP  p87 

i  • 
i 

m 

i 

J  AMOUNT 

i  la  I  ami ne 

80  Gm 

'  Zinc  oxide 

!                80  Gm 

Glycerin 

i               20  ml 

4 

Bentonite  magma 

250  ml 

5 

Calcium  hydroxide  solution  qsad 

-  1000  ml 

6  ' 

i 

t  t 

Sz~  o\s  'u-,.tAc:^£ 

Dilute  the  bentonite  magma  with  an  equal  volume  of  calcium  hydroxide  solution 
Mix  the  powders  intimately  with  the  gTycerin  and  about  100  mi  (    •  J 
of  the  diluted  magma,  triturating  until  a  smooth,  uniform  paste  is  formed. 
Gradually  add  the  remainder  of  the  diluted  magma.    Finally  add  enough 
calcium  hydroxide  solution  to  make  1000  ml  (               ),  and  shake  well. 

If  a  more  viscous  consistency  in  the  lotion  is  desired,  the  quantity  of 
bentonite  magma  may  be  increased  to  not  more  than  40Q  ml  (  ). 

NOTE:    Shake  Calamine  Lotion  well  before  dispensing.  i 
■*  $ 

>  *• 

• 

Shake  well,  For  external  use 

■*  £ 

TLRC 

"  "£ 

1000  ml 

• 

 .  .  .  ,  m  — 

-1  1 — A 

AF.rn,  2381 

4 


'75G 


735 


COST                        f  ! 

PHARMACY 

?                                 ;  *  v2,  5 

j 

3:.                *  < 

MASTER                    |    •  3i.  •« 
V      FORMULA                       !"'      (  32 

-  5 1  i 

ASPIRIN  CAPSULES     200  mg,       (local)  | 

N<*3 I  2 1  EST  5 

«  1 

»  Aspirin 

20  Gm 

Lactose    sufficient  quantity  *  -1 

f 

♦  i  ■         -   :  ;  

:                           "  1 

Punch  a  trial  capsule  using  a  *2  'capsule. 

Weight  of  trial  capsule  x  10 

(        *  ) 

-  Total  weight  of  Act  Inq  x  10        20  Gm 

(  ) 

Amount  of  lactose  to  use 
.    as  filler  Gm 

(  ) 

Triturate  the  aspirin  and  lactose.    (Mix  by  geometric  di lution)  *\Add  10  drops  of 
yellow  food  color  as  a  tracer.    Punch  and  weigh  each  capsule.    (Each  capsule 
should  equal  the  weight  of  the  trial  capsule)    Clean  each  capsule  with  sucrose. 

•  1 

Keep  out  of  the  reach  of  children 

TLRC                      -                                                                       *  * 

100  capsules  ' 

A/;rT,  .2381 

79  « 

0 

ERIC 


76.0 


.    PHARMACY  MANUFACTURING  CONTROL  DATA  JJjJ  Jjjjyjj^g  KIBBB  MM 

** 

Men 

'■             1  1 

»Ni?£D    €»*rs             *           .                                                     '                           1  AMOUNT 

•                               1    <                  «  !  ✓  i 

i          '       1               ■  ; 

r-  : 

T                                                                                                                               ■  1   '  

*  1 
4                                                                    !  ■ 

5 

1  * 

j 

6 

.* 

? 

!  i 

t 

\   i 

 — -t  ;  i  

•  r—  

1  ! 

t         •  i 

1  t 

!  1 

J                                        .  4 

A¥  2380 


V 


« »£ : ■ Aw  s»t:  f • • j  ess 


w»NvfiC\''s;  iy 


FOR  TRAINS  PURPOSES  WHS 


20' 


76. 


r 


9 

ERIC 


( 

t 

*                                  \    .                         COST       „  "  \ 

PHARMACY     .              !  tJ  „. 
MASTER'                   ,    •  «.  -* 
FORMULA                    I    :  "■     '  !2 

i                                                      1       4  0Z- 

01+ 
QZ. 
02 

• 

CASTOR  OIL  EMULSION  50%  (local) 

| 

|  AMOUNT 

•   !  Gastor  oil 

60  ml 

2  -Acacia 

i              15  Gm  « 

)    Peppermint  oil 

t 

i           0.02  ml 

*  Glycerin- 

i              11  ml 

5  Cocoa 

7  Gm 

*     Purified  water  asad 

"    ,             120  ml 

 .  k  .  *  — 

I 

M       j                                                        >                                                                                                                    j  . 

^  ♦  i 

Place  15  Go  of  acacia  An  a  mortar.    Slowly  add  60  ml  of  castor  oil  and  triturate 
well.    Add  0.2  ml  of  a  1:10  stock  solution  of  peppermint  oil;  and  mix  well.  Add 
30  cc  of  purified  water  all  at  once,  and  triturate  rapidly  until  a  thick,  creamy 
emulsion  is  formed.   Let  rest.    In  a  s,epayrate  mortar  mix  the  glycerirv^and  the. 
cocoa  and  combine  this  with  the  primary  emulsion.    Transfer  to  a  graduate  and 
add  a  sufficient  quantity  of  purified  water  to  make  the  product  measure  120  ml. 

MOTE:    The  mortar  should  be  warm,  rough  and  dry. 
s 

* 

* 

V  ^ 

Shake  well,  Refriqerate  • 

TLRC                                          ■     .  * 

120cc                                      '                                       ^  - 

AF  ':*!.„  2381 
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76 
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PHARMAGY  MANUFACTURING  CONTROL  DATA 


>apCvC' 

I 

«  1 

(  ATTACH 

ST  3^ 

i  i 
t          LOT  | 

AMQjNT 

#E  f  Cr-EC           '  OEC<ED 
8V                j              ,  8> 

*  2380 


r 


- seas  .  *  . ' ; e : 

j  7Y*E 

1 

SIZE 

* 

 i*  .  .  i  - — > 

season       discs£«>ascy  (Jf  ««y; 

»ime                 )  cc^t^cl  action 

1 
j 

-* 

» 

♦ 

*  ... 

* 

i  • 

1         .         ,  .... 

3 a t s                 |  :*e;<e2  3* 

t 

1 

4 

22 

7.63 


ERIC. 


0 

\ 

* 

,  V 

PHARMACY 

MASTER        '                ■  . 
FORMULA                    |  *£z' 

<  : : .                     .                        *  c 

,                                |    >>                  a**-C«  --?£.' 

32  IODOCHLQRHYDROXYQUIfl  -  ^%  HYDROCORTISONE  j 
OINTMENif  (local)  | 

*    ■ 

j 

♦    '  IodochlorhydroxvQuin**^ 

:                30  Gm 

2  'Hydrocortisone 

•                10  Gm 

i   '  Propylene  Glycol 

10  ml 

4     Water  soluble  ointment  base 

*   "  950  Gm  . 

i 

U            to  make  about 

1000  Gm 

»                         *  m 

-                           1    j  — "  1  ; — 1 

_U  cJL  1  J^l 

'i  ! 

Levigate  the  iodochlorhydroxyquin  and  the  hydrocortisone  with  the  propylene 
glycol.    Add  the  ointment  "base  in  small  portions  Mixing  well  after  each 
addition.;  • 

NOTE:    Do  not  use  a  metal  spatula. 

♦ 

0 

For  external  use  only 

Avoid  metaT  caps 

1000  Gm 

5  a  t*                     |  3h£;<sc  ^ 

AF.r;    2381      _  •    •  23 


764 

-  .  ?   ^  ;  j 

^ ^ ^^^^^ 


PHARMACY  MANUFACTURING  CONTROL  DATA  ^(j^ 

w   ^                   ^^^^   ^vww  «• 

»      i  4TTAC* 

1 

LAIC 

 1  '                                                             .                                                            i  1 

S                N                                      .                                                      Si  Mi[3 

r 

|V                     ,    '  «Y 

1 

1 

[                                       f   '  '  

1      _  :  ^  i  ;                   — r  '  p  

1 

1 

1 

i  1 

»                                     t                            '                              i              -  -  - 

1       •   ±  ,  1  ,  i  ■  — 

. .             "  **  i 

AF  2380 


cos-'  >£«s  „-..i:e:                #  ^ 

SIZE 

5  P\Z  I       S  •£  :  f  i  c*  *  •  c*s 

REASON    'OP  OISCU'ASCY   c/'   Jnx>  " 

wan „•  a C E C  5V 

TIME                         !  CON*»OL  *CT»OS 

1 

»(MA4« S 

♦ 

> 

/ 

SA'E                      i  C*EC<£3  3v 

! 

FOR  TRAM  PURPOSES 

,01% 

3-2*544 

24 


COST 


PHARMACY  ,.  8Z,  ,  ., 

MASTER  j    •  *:  no:. 

FORMUU  I    '  i:- 


SULFUR  OINTMENT     USP  p701 


.S5*E0IE«»TS 

t 

I                ,  AMOUNT 

•   |  Precipitated  sulfur 

100  6m 

:  !  Mineral  oil 

100  Gm 

3  -  White  ointment 

800  Gm 

-j-  ■  #  \  — 

 — ,  .  .  *  i  ,                                     ,  |  , 

•  a     1                                                                                                        •  • 

 =  _ — j  ; — _ 

.i  :                            -  -4 

Levigate  the  sulfur  with  the  mineral  oil 
with  the  .white  ointment* 

to  a  smooth  paste,  and  then  incorporate' 

I 

* 

\ 

S^:i  H    CONTAINED    *E3*  t*  £M£  •*  *$ 

Preserve  in  well  closed  containers  and  avoid  prolonged  exposure  to  excessive  heat. 

'   1000  Gm  ' 

% 

t 

AF^;  2381 

25 

,  76 'J 

PHARMACY  MANUFACTURING  CONTROL  DATA 


ATTACH 
-Alt  t 

hp  ac 


C  ^  f . 
9* 


AF  2380 


:?■.-*«    *s  .  "i . .  ztz 


ST    i  ^    S3E  C   MC**  iflN? 


1  REASON  DiSC*e**NCY   H  '  B  *~ 


!  a: ita  <  £^3 


3  * ;  •  a  »  e  :  2 v 


fn  Mw  purposes  mi 


c:nt90l  a:- i on 


26 


767 


4& 


7<# 


COS "  , 

P^RMACY                      •«  . 
MASTER*                   '    *  ■« 
FORMULA                    |    ;  52 ' 

COLD  CREAM   USP     pgl43  J 

.   '  Spermaceti 

125  Gm 

.   :     Wnite  wax 

120  Gm 

y  >  Mineral  oil 

560  Gm 

4     Sodium  borate 

5  Gm 

*     Purified  water 

190  ml 

to  ijake  about 

lUUU  Gm 

 1  ,  :  J 

:.                \           .  , 

Reduce  the  spermaceti  and  white  wax  to  small  pieces,  melt  them  on  a  steam  bath, 
with  the  mineral  oil,  and  continue  heating  until  the  temperature  of  the  mixture 
reaches  70°C.    Dissolve  th?  sodium  borate  in  the  purified  water,  warmed  to  70°C, 
and  gradually  add  the  warm  solution  to  the  melted  mixture,' stirring  rapidly  and 
continuously  until  it  has  congealed.           '                8  * 
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External,  use  only 
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Preserve  ir>  tight' containers 
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AF  FORM  781 

) 

When  an  AF  Fonr.  ?8l  is  require^ for  comoonpdinj,  iz  will  be 
*         \  - 

completed  using  the  example  below.    All  AF  Forms  75l  will  be  com- 

v 

pleted  by  the  student  prior  to  presentation  to  an  ins*ructor\for 
his  signature. 


FORM  REPLACES  00  FORM  1289,  I  NOV  J\, 

AF    AUG  73  781        WH4CH  li-OaSO^ETE  IN  THE  USAF. 


MULTIPLE  ITEM  PRESCRIPTION 


\ 


V   C *oss  ow  unusea  blanks  *e!ou) 

ALCOHOL  US? 

STRENGTH 

AMOUNT 

DIRECTIONS 
^  •  :  

^  NUM8ER 

REFILL 

ml 

Used  to  make  Elixir  of 
Terpin  Hydrate  120  ml 

Initials 
Rx  # 

27—  

V  . 

0 

4. 

*   : — -  r 

"     ^  \ 

• 

NAMt  OF  PATIENT  * 

PHARMACY  STCCK 

SIGNATURE  OF  PRESCRISER 

/ 

INSTRUCTOR  fS .  S IGNATURS 

 4J  > 

jAOO^ESS  , 

SK£S  /  SAFB 

PrE'sC^BER  IDENTIFICATION  '  \a/nef  554  V  j>r  fi>&0,  Ow.'*.  O'tfee. 
Service  and  Facility*                     "  \ 

K)R  TRAINING  PURPOSES 
<-    ONLY  •  - 

'TELEPHONE 

'  IA3" 

AGE 

,  OATE 

-  TODAY 

REMARK        *rreier  if,  >(  r\*cn  t.ifv' 

v"7  > 


4 


MmT 


CLASS  NUMBER 


1.  Please  consider  each  area  of  the -course  careful.ly.  and  rate  .the  elements  of 
instruction  according  to  the  following  sca^le: 


a;  Excellent 

b.  Good 

c.  .    Fair  N 

Poor 


"  4 


V 


2.  .After  rating  the  .elements,  make  specific  comment*  which  you, feel  will  holp.  , 
to  improve  the  course-  -Feel  free  to  praise  a  deserving  instructor  or-to  offer/, 
constructive  suggestions  to  aid  him,  «  • 


9.    OVERALL  COURSE 

(1)  Course  Length 

(2)  Course  Content' 
(3}  Difficulty  Level 

(4)  Examinations 

(5)  Instructors 

(6)  Field  Trip 
Comments: 


'F 


b.    Pharmaceutical  Calculations  I 


Consents 


(1 )  Course  Content  '  _ 

(2)  Training  Aids',  etc. 

(3)  Instructors*]     f  ' 

(4)  Handouts,  Study  ^yides 

(5)  Examinations       '  _ 

(6)  Overall  Effectiveness  _ 


* 


(2)  .  Training  Aids,  etc. 

"     •     ,  . 

(3)  Instructors 

'(4>  Handouts,  Study  Guides 

*  *■  •  . , 

.'(B)  Examinations 

*•  *  « 

(6)  0vera.11  Effectiveness 


Comments:  .  '  ^  .  ".  -* 


/  4 


e.    Pharmacy  Administration    *  ' 
(1)    Course  Content  H  * 
. '  «       (2)   Training  Aids,  Films  . 

(3)  Instructors  , 

(4)  HandotLts,  Study  Guides  * 

*  » 

(5)  Examination's   ,  '  , 
"(6)    Overall-  Effectiveness 

'Comments: 


/ 


9 
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.  77Z- 


i 

*   c.    Pharmaceutical  Inorganic  Chemistry  «  E  G 
(1}   Course  Content              '  * 

(2)  .Training  Aids,  etc,  _     

(3)  Instruct6rs  *  ^    

(4)  *  Handouts i    Study  Guides   

r   (5)    Examinations  .     

(6)    Overall  Effectiveness  '*        #      .    *   ^   

'Comments:       »  * 


'd.    Pharmaceutical  Organic  Chemistry,'  E      G  _F  

(1)    Course  Content  „       


f 


W7 


f.    Pharmaceutical  Dispensing  - 

* 

(1)    Course  Content     ■         •  • 

^2).  Training  Aids 

^   (3),  Instructors 

'  ((4)    Handouts,  Study  Guides 

.  (5)    Individual  Lab  Supervision 

(6)  'Written  Examinations 
Cedents*: 


4  - 


E     '  f        G  _P_ 


5* 


g.  '  Pharmaceutical  Calculations  II 

(1 )  •  Course  Content  . 

(2)  Training -Aids 

(3)  Instructors 

(4)  Handouts,  Study  Guides 

(5)  Examinations 

it 

(6)  Overall  Effectiveness 
Ccirmtsnts : 


h.  '  Pharmacology 

(1 )  Course  Content 

(2)  Training  Aids    '  •  ■ 

(3)  Instructors 

(4)  Handouts,  Study  Guides  . 
.  (5)'  Examinations 

(6)  Overall  Effectiveness , 
Comments: 


^i-utfrnetySmAf  >•  turn  ja^um^tt>mm»ittm*^y» ' 
*  *  • 

E      f  i 

— 1  ^ 


t. 
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1  .  . 


\\    Course  Administration 


(1)  Scheduling 


(2-)   Were  you  kept  informed? 


'    (3)    Textbooks  (Make  specific 
'       comments  below) 


(4),  Counseling" 


E 


Comments: 


r 


774 
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